FIBER OPTICS 


start a telephone 
revolution as 
threads of light 
replace copper wire 


SOLAR GOES 
UNDERGROUND 
in new house designs 


' | Three new 
-| إن‎ HOME COMPUTERS 
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Ford's out front in van design— and in van 
economy. 1980 mileage ratings are the best 
of any van. And maximum estimated highway 


1980 Ford: 
: E 
E cruising range is hundreds of miles longer 
8 | than others. For comfort, payload, fuel 
erica $ es economy, look into Ford vans. Ask your Ford 
| uM | Dealer about Ford's Extended Service Plan. 
PG Van! 


Best mpg ratings 


EPA HWY. 
EST* | EST* 


Standard 4.9L (300 CID) Six with 
optional overdrive transmission. 


Longest estimated range 


i agi - - , — MA =o 3i : ST ; 
J c : | 
nc. |/ 729 EST. | B EST. HWY. 
Rap Std. 22.1-gal. tank plus opt. 18-gal. auxil- 


iary tank on 138-in. wb. Total: 40.1 gals. 


*Compare these estimates with others. Your 
mileage and range may differ depending on 
speed, distance and weather. Actual high- 
way mileage and range will probably be less 
than estimated. California estimates lower. 
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Parcel Vans! 
Available 
with 12- or 


Big Super Vans! There's 20 more 
inches inside length over regular 3,505-mm 
(138-in.) 
wheelbase 
Econoline 
Vans. 


Drive in comfort. Ford's engine is 
out front—for easy move-around room. 
Plenty of leg and stretch-out space! 
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FORD DIVISION 97777, 


Not Just Another Limited Area Motion Detector! 


guarclex ` 


Protects Every Square Inch Of Your Building 


Turns On Lights Automatically 


Powerful Electronic Siren 


Low Cost Computerized 


Burglar Alarm System 


Home - Office - Business 


NO INSTALLATION 
Just plug the Guardex 8000 alarm system in, make several 
simple control adjustments to suit your particular building and 
it works! There are no other wires to run. This totally self-con- 
tained burglar alarm can completely seal off every square inch 
of the surface of your building. It protects doors, windows, and 
what most alarms miss...your roof, walls and floors. 


HOW CAN ONE SMALL COMPUTER PROTECT MY 
WHOLE BUILDING? 


Guardex 8000 Alarm System works on the principle of audio 
discrimination. This, put simply, is the process of electronic- 
ally separating normal everyday sounds, such as voices, tele- 
phones, etc. from break-in type noises such as breaking glass, 
prying metal, or forcing a door open. The Guardex 8000 pro- 
tects one story homes and offices up to 2000 square feet and 
open commercial buildings up to 10,000 square feet. The 
Guardex 9300 with wireless remote sensor capability is avail- 
able for multi-story homes and offices or single story with 
more than 2000 square feet. Call the factory for more detailed 
information. 


TURNS ON LIGHTS AUTOMATICALLY 


When the first break-in type sound is detected, the system will 
instantly turn on lights, radio, or other electronic equipment 
that you have plugged into the back of the alarm. These lights 
or other equipment will remain on for a period of five minutes, 
then automatically turn off. 
POWERFUL ELECTRONIC SIREN 

The Guardex 8000 alarm is equipped with a loud built-in siren. 
If during the five minute period the lights or other electronic 
equipment has been activated, a second break-in sound is de- 
tected, (it can be only a second or two after the first break-in 
sound)the built-in siren will start blasting for 90 seconds. At the 
end of approximately 90 seconds the siren will shut off and the 
alarm listens again. If another break-in sound is heard, the 
siren will come on for another 90 seconds. If no other break-in 
sound is detected, the siren will stay off and at the end of the 
five minute period the lights will shut off and the alarm in- 
stantly resets. 


The rear control panel 
contains two standard AC 
plug receptacles for a table 
lamp, spot lights, radio, etc.; 
terminals for connecting 
optional outside siren and 
back-up battery (not 
included); entry delay time 
control and sensitity control. 


The Guardex 8000 Alarm System is walnut grained and dis- 
guised to look like a small stereo speaker (63/4" x 934" x 8") 
and weighs less than 61/2 pounds. 


EXIT AND ENTRY DELAY 


The Guardex 8000 alarm has a built-in exit delay allowing you 
approximately one minute to lock up and leave the building 
before the alarm is armed. When you enter your building you 
may find that just your normal entering sounds activate the 
siren. You may delay it from starting for up to 30 seconds by 
turning up the siren entry delay control. 


BATTERY BACK-UP 
Burglars rarely cut power. However, to give you total protec- 
tion from a burglar and possible power failure, our alarm has 
provisions for a battery back-up. (Batteries not included). 12 
volt lantern batteries are available at most hardware stores. 


THE BURGLARY PROBLEM 
The F.B.I. statistics show that at the present rate, one out of 
every four Americans are going to be burglarized. That is not a 
very pleasant fact, but it is true. You have a greater chance of 
being burglarized than being a victim of a fire or automobile 
accident. The time is now to help protect yourself and your 
valuables with a Guardex 8000 alarm system. 
OUTSIDE SIREN 

The Guardex 8000 alarm is equipped with a loud, built-in siren, 
but if you desire an additional siren to mount outside or in an 
area away from the main alarm, they are available with 50 feet 
of wire for $24.95. (Connecting terminals are provided on the 
back of the alarm). 


30 DAY NO RISK TRIAL 

This is your opportunity to purchase an alarm system directly 
from the factory for only $199.95. Try it in your home or busi- 
ness for thirty days without risking one cent. Put our Guardex 
8000 alarm to your own test. See for pose It will protect 
every window and door from break-in. If you are not completely 
satisfied, return the alarm within 30 days for a complete refund. 
To order your Guardex 8000 alarm, CALL TOLL FREE to charge 
your credit card or erbe check to Guardian Electronics, 
Inc. in the amount of $199.95. If you want the optional outside 
siren, add $24.94. (California residents add 6% sales tax.) 


(If you require more information, 
call during California business 
hours, Monday - Friday) 


Dealer Inquiries Invited 


CALL TOLL FREE 
(800) 423-5499 Ext. 0 


California residents: 
(213) 889-1414 collect. 


et GUARDIAN 
ELECTRONICS, INC. 


31133 Via Colinas, Dept. PS. Westlake Village, Calif. 91361 
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ears Armadillo Fencing 

Is so tough 
it fights off rust, 
corrosion and weather. 


) A custom-look “system”. 
"E S All parts of the fence, including gates 
t * and post caps, are designed to co- 
3 ordinate with the framework. You 

also have a variety of fabrics to 
choose from. It all adds upto a 
| total look of 

beauty around 
your house. 


What makes this fencing so rugged and durable is 
a special framework that's exclusive with Sears. 


Most chain link fence frameworks are hot-dipped 
galvanized for protection against corrosion. But 
Armadillo™ has that, and more. It's triple coated! 


WH Fr 


Sears can make sure the 
installation is right. 

Let us arrange for quality, 
professional installation of 
your Sears Armadillo Chain 
Link Fencing. Our authorized 
installers have the equipment, 
P experience and know-how to do 
' the job. Of course, you know we'll 
stand behind their work. And you 
can buy the fencing and instal- 
lation on Sears Modernizing 
Credit Plan. 


The products and services described here 
are available at most Sears retail stores. 


You can 
trust your 
house to 


1,2, 3 steps to beautiful security. — 4. 
First comes a galvanized m= 
coat of smooth zinc. Then f 
a chromate coating for : 
added protection. And, finally, a clear thermal 
acrylic coating that bonds and brightens. 

The result is an Armadillo-tough shell with 
an even, long-lasting luster. 
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Where America shops 
for Value 


This One 


© Sears, Roebuck and Co. 1980 | | | | | ||| MANI | | 
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Some things just naturally go together. 


à _ Seagram's VO. ET 
1 عط‎ symbol of imported luxury. Bottled in Canada. 
Enjoy our quality in moderation. 
Canadian whisky. A blend of Canada's finest whiskies. 6 years old. 86.8 Proof. Seagram Distillers Co., N.Y.C. 
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No propane on the prairie 


| Twos extreme winters in central Illinois 


have been the proving ground for our 
house. It combines passive-solar features 


| with wood heat, naturally circulated by an 


underfloor plenum, an idea gleaned from 


| a PoPULAR Science article on Charles 


Grant's house [Wood Stove Heats His 
Whole House—Without Ducts,” Oct. '76]. 
We have no difficulty maintaining a com- 
fortable year-round temperature even 
though we burn only 1% cords of wood a 
winter and have insulated only to stan- 
dard recommendations. 

Now we sit comfortably on the prairie 
and chuckle as the propane truck passes 
us by. Keep up the good work. 

J. Randall and Christina Owings 
Warrensburg, Ill. 


| And is that a passive-solar dog house we 


see out front? 


Low-temperature collector 


We enjoyed reading your February "Ad- 
ventures in, Alternate Energy" on the 
Palmer solar house. We can also attest to 
the advantage of operating solar-heating 
systems at very low temperatures. Our 
patented system, which uses a flat-plate 
collector with the water flowing down the 
underside (see diagram), has been able to 
provide 50 percent of our hourly heat 
needs with water storage temperatures of 
no more than 85 degrees F with outside 


| temperatures in the teens. 


It's unfortunate that most of the "ex- 


MOVING NOTICE. Put your old address at 
J left, your new one at right (Please give us 
six weeks' notice.) 


LJ UNLISTING SERVICE. Check here if you don't 

want to receive mail from advertisers who 

use the PoPULAR SCIENCE list, (Be sure to 
attach your label at left.) 


LISTING SERVICE. Check here if you're not 
a subscriber but want to receive mail from 
advertisers who use the POPULAR SCIENCE list. 
(Be sure to fill in your name and address 
at right.) 


perts" seem to design high-temperature 
solar-heating systems which then per- 
form with low efficiency. Of course, Harry 
Thomason has been aware of the advan- 
tages of low-temperature operation for 20 
years, but the "experts" (including the 
DOE) usually refuse to acknowledge the 
merit of his work. 

Our system has provided 82 percent of 
our heating needs for a mild December 
and more than 90 percent for November. 
It appears that it will provide a high per- 
centage of January's needs with water 
temperatures rarely exceeding 100 de- 
grees F. 

Haven Noble 
Enterprise Design Inc. 
Mt. Pleasant, lowa 


Headers wanting more information about 
Mr. Noble's collector should contact Fuel 
Contro! Corp. (7661 Washington Ave. 
South, Edina, Minn. 55435), which is mar- 
keting the system; the telephone number 
is 800-328-6335. For details of Mr. Thom- 
ason's collector, see PS, Jan. '77: "Trickle- 
Down Collectors How Efficient?” 


Alcohol power 


In your excellent article on alcohol as a 
motor fuel [PS, Mar.], concern is ex- 
pressed that the process of making alco- 
hol loses energy: It takes 130,000 Btu of 
input energy to produce alcohol having 
84,000 Btu of energy content, says one 


Check below to report a change of address. Or to get more mail. Or less mail. 
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Boulder, Colo. 80302. 


PS readers talk back 
IContinued | 


expert you quote. "It's kind of like a busi- 
nessman who spends $10 to make $5." 
This seems to me a dangerous and short- 
sighted view of the possibilities for alco- 
hol production. There is no resemblance 
to spending $10 to make $5, unless we are 
going to use a gallon of petroleum to 
make the gallon of alcohol—which we 
ought not do. We would instead use some 
other fuel, domestically available, to sup- 
‘ply the heat necessary for making the al- 
cohol. 

For at least 75 years, the electric-utility 
industry has been growing and universal- 
ly accepted, as it supplies a uniquely ver- 
satile form of energy. But it throws away 
two times as much energy as it delivers at 
the end of the wire. When energy is con- 
verted from one form to another, there is 
always loss. 

The inefficiency of the process is ac- 
cepted because we are upgrading the en- 
ergy to a more useful form. That's what 
one would be doing in making alcohol 
from coal or nuclear energy. We need to 
make enough alcohol to be self-sufficient 
and independent. Never mind the cost— 
it'S within striking distance now and will 
come down. But we must not discard the 
idea because its use would result in a net 
loss of energy. 

Donald R. Meier, Morristown, Tenn. 
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| found it distressing that your article "AI- 
cohol Fuels” evaded any mention of the 
useful byproducts of grain-produced alco- 
hol. | don't have exact figures as to the 
percentage of residue left for feeding live- 
stock, but it is substantial and of good 
quality. Alcohol from grain is a big plus in 
many ways: 

9 We are getting two or more uses 
from the grain. 

9 The American farmer raises much 
more grain that the U.S. can use. 

9 We could eliminate the bureaucratic 
expenses of setting up farm programs 
and subsidizing idle acres. 

These and other advantages certainly 
should be considered if we are to arrive at 
a fair conclusion as to what is best for 
America. 

M. K. Yeager, Lodgepole, Neb. 


E es E proves it. - 
~ DuPont t guarantees it. 


"Rain Dance? is guaranteed to shine longer, to 
_-bead water longer, to last longer. It's the car wax 
with the watertight guarantee. 


America’s*1 Premium Wax 


Einstein: theory into practice 


C. P. Gilmore's article in the December '79 
issue "After 63 Years, Why Are They Still 
Testing Einstein?" was most interesting 
and most complete—except for one ex- 
periment. 

suppose one were to adjust an atomic 
clock to a given clock-system standard on 
Earth and then place it in orbit. One would 
expect the frequency to change (as in Ves- 
sot's experiment) for two reasons: first, 
because the velocity of the satellite 
produces a frequency shift, and, second, 
because the change in gravity field would 
also shift the frequency. 

To dothe experiment, one needs a clock 
l that will operate in one of two modes. Ei- 
GUARANTEE: “RAIN D ANCE” iS guaranteed to keep on beading and shining longer than leading liquid or paste xa. Mig Jn Spi tt ل‎ a ا‎ 
waxes. If not completely satisfied, return unused portion to B-4233, DuPont Company, Wilmington, DE 19898, for full refund of : j d : 
actual purchase price and postage. ing the launch and be started up when in 
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NEW INVENTION 


Miracle Fuzz 


A new space-age invention and the same effect 
as lightning combine to create the world's 
first home oxygen regeneration system. 


The new Energaire ionized oxygen generator 
will make a handsome addition to any desk. 


You need oxygen to live. You can live 
without food for 60 days, without water for 
seven days, but without oxygen, you wont 
make it past two minutes. 

That small piece of fuzz located on top of the 
cylinder shown above emits negatively- 
charged electrons which attach themselves to 
molecules of oxygen, thus creating ionized 
oxygen. 

You are already familiar with ionized oxygen 
if you've smelled the air after a thunderstorm. 
You feel great, revitalized, and alert. The light- 
ning from the storm adds a small negatively- 
charged electron to each oxygen molecule ina 
process called ionization. 


SCIENTISTS DISCOVER 

Scientists discovered that air quality can 
actually affect your moods, your feelings and 
your sense of well being. Air that is positively 
charged caused people to be depressed, 
moody and tired. Negatively-charged air made 
people feel good. We have all experienced air 
that is positively charged in air-conditioned 
buildings or in a polluted environment. 

Scientists looking for a way to turn positively 
charged air into negatively charged air devel- 
oped the negative ion generator—a product 
that produces negatively charged particles 
that attach themselves to air molecules and 
thus create the same fresh feeling you get 
after a thunderstorm. 

The new space-age product shown above is 
an ionized oxygén generator called the 
Energaire air purifier. The copper mesh fuzz 
. on top of the unit is one of the secrets of the 
system. 

Although it has no moving parts, you can 
actually feel a wind of ionized oxygen pro- 
duced from the fuzz which spreads to fill an 
average-sized room in one minute. 


CIGARETTE SMOKE TEST 

To show the dramatic effect of ionized 
oxygen, you can take the Energaire, blow 
cigarette smoke into a clear bowl, and hold the 
bowl inverted over the system. The smoke will 
vanish. The charged oxygen particles appear 
to dissolve the smoke particles, precipitating 
them from the air. 

In a room, the Energaire air purifier sur- 
rounds you with these oxygen ions and cleans 
and purifies the air so that even in a smoke- 
filled room, you will be breathing cleaner, 
country-fresh air all day long. 


WALL TEST 
Take our unit and place it next to a wall. Also 


put a large piece of paper on the wall. Within a 
few days notice how black the paper gets. That 
black film is finite carbon particulate matter — 
the same pollutants you would normally 
breathe and that would pass through most air 
filters. By placing the unit in the center of a 
room or away from a wall, that same matter 
falls to the ground as dust. 

A trip into the mountains exposes you to 
nature's freshly ionized oxygen. The Ener- 
gaire produces this same effect. It will clean 
your room of odor-causing bacteria and stale, 
musty, or smoky air. 

lonized oxygen should not be confused with 
ozone. Ozone has a molecular formula of Os, 
whereas the molecular formula for ionized 
oxygen is O» with a negatively-charged ion. 

DON'T BE CONFUSED 

After we announced the Energaire last year, 
many companies came out with their own ion 
generators. We purchased a unit from each 
company and tested them at an independent 
laboratory. The results are shown below: 


*lons Price 
438,000 $79.95 
63,000 245.00 
AirCare 72,000 149.95 
Modulion 75,000 79.95 


*Measurements indicate total number of ions 


Name 
Energaire 
Omega 700 


per cubic centimeter per second at one 
meter. These figures may vary by plus or 
minus 10%. 


| Note: One unit not mentioned above pro- | 
duced no ions and actually produced ozone 

| or several times the maximum ozone concen- 

| tration allowed by federal government 

| standards. 


USED IN HOSPITALS 

Many hospitals are now using ionized 
oxygen systems in their operating rooms and 
burn centers. Their units not only purify the air, 
but they also eliminate pollen and other 
irritants. 

Working in a clean air environment, you 
think clearer, are more alert, and you function 
better. The Energaire is actually a miniature 
lightning machine. The minute you plug it in, 
energy is converted into ionized oxygen. This 
efficient system uses one watt of power or less 
than a penny per day to operate, so you leave 
it plugged in continuously. 


We are so impressed with the pleasant 
effect of Energaire that we urge you to per- 
sonally test it yourself in your home or office. 
Order one at no obligation. Put it by your desk, 
or in any room where you spend a great deal of 
time. See if it doesn't rid your room of odor- 
causing bacteria and stale, musty or smoky 
air. Try the smoke and paper tests mentioned 
in this advertisement. 


SLEEP FASTER 

At home, use the Energaire by your bed and 
see how country-fresh air allows you to sleep 
easier, deeper, and more relaxed. 

You should notice the difference within one 
day—especially in a work environment. But 
use the Energaire for a full month. Then, if you 
do not feel totally convinced of the positive 
effects of ionized oxygen, return your unit for a 
prompt and courteous refund. 

The Energaire is manufactured by the lon 
Foundation, a leading ion research and devel- 
opment company. 

Service should never be required, but if it is, 
there's a prompt service-by-mail center as 
close as your mailbox. JS&A is America's 
largest single source of space-age products — 
further assurance that your modest invest- 
ment is well protected. The Energaire mea- 
sures 9" high by 3" in diameter and weighs 24 
ounces. 

To order your Energaire ionized oxygen 
generator, send $79.95 plus $3.00 for postage 
and handling (Illinois residents, please add 5% 
sales tax) to the address shown below or credit 
card buyers may call our toll-free number 
below. We will send your Energaire ion 
generator complete with 90-day limited 
warranty on the electronics, a_ five-year 
warranty on the fuzz, and complete in- 
structions. 

Let space-age technology revitalize your life 
with the world's first home ionized oxygen 
generator. Order one at no obligation today. 
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Build this beautiful 3 br.. 1140 sq.ft. home for $6500 


complete and cut your heating & cooling bills 50%. | 


Tanyons' new do-it-yourself Home Kit "80" includes bidg 
prints. material list & special instructions See how easy 
and inexpensive it ı5 to build & own this no-morlgage 


home! Want to price several low-cost energy saving homes | 


before choosing one? Then the Home Pricer Planning 
Book is for yau. It contains 49 home designs. floor plans & 


material lists that show you exactly what you need for any | 


style you choose 
Money Hach Guarantee, 

Order both today and never make a mortgage payment 
again! Send your Name Address, City, State & Zip plus 
u$800 for Home Kit "BD", 510 00 for Home Pricer, 
5515 00 for both. saving $3.00! Or send $100 for 
information pkg Mail Today To: TANYON PRESS. Dept. 
102, 2427 W. 26th SL, Erie. Penna. 16506. 
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Mow 3 acres in an hour. Plow 8" deep. Front load '4-ton bucket loads into a pick-up. 


Mrs 


WASTE OIL HEATER 


For Shop, Garage; 
Warehouse and Farm 


Waste Oil Worth 80€ per 
gallon as a heating fuel. 


Pay Yourself not the fuel 

companies. Heat with an 

type of waste oil. LENAI 
aste Oil Heaters are a 

smart investment. Models 

75,000 and 130,000 BTU 

Forced Air. 

PROVEN + SMOKELESS 

Wite ODORLESS 
LENAIR INDUSTRIES INC. 
P.O. BOX 1017-D 


JANESVILLE, WI 53545 
DEALER INQUIRIES WELCOME 


Till, cultivate, bulldoze, blow snow...get your tough jobs done fast! 

Power King’s dependable cast iron engine provides high-torque workpower. 
| Rugged. all-gear drive delivers nearly 100% of engine power to big, ground-gripping 
| drive wheels...squeezes more work out of every drop of fuel. Ground clearance 

up to 19" lets you cultivate tall crops and work in rough ground. 

Get American-made Power King in 12, 14, 16 and 18 hp models and over 20 man-sized 

attachments. See your Power King Dealer for a test drive or write for free catalog. 


C-71 


ONE TOUGH TRACTOR 


ENGINEERING PRODUCTS CO.. INC. 1005-A5 ANOKA AVE.. WAUKESHA, WI 53186 
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PS readers talk back 


[Continued 


orbit. To be effective, the clock for the sec- 
ond experiment must have a good repro- 
ducible characteristic (i.e., it must start up 
at the same frequency every time it is 
turned on). The cesium-beam-tube stan- 
dard has such a reproducible characteris- 
tic. 

This experiment was run as part of the 
Global Positioning System (GPS) pro- 
gram in 1977 by the Naval Research Lab- 
oratory, in connection with the Navigation 
Technology Satellite No. 2 (NTS-2). The 
frequency change expected was 445 parts 
in 1012+ the frequency change measured 
was 442.5 parts in 1012. The difference, 2.5 
parts in 1072, is indicative of the reproduc- 
ibility of the cesium-beam standard. 

This experiment was important in that it 
showed the clock variation directly. It also 
shows that the relativity theory, once so 
difficult to verify, is now about to enter 
everyday life in the field of navigation. 
From a brilliant scientific thought process 
near the beginning of the century comes 
an engineering tool for the '80's. 

Roger L. Easton 

NRL GPS Program Manager 
Naval Research Laboratory 
Washington, D.C. 


Inside storm windows 
—a shady thought . 


Your article "Storm-Window Kits" [PS, 
Feb.] correctly pointed out the increased 
thermal efficiency and reduction of air in- 
filtration possible with such windows. The 
story was well timed, since the market is 
fast becoming saturated with these prod- 
ucts. : 

But | would like to ask if the PS staff ever 
tried to open or close the shade on a win- 
dow fitted with an inside storm window. | 
think you would find it impossible unless 
the shade is removed from its convention- 
al position within the window frame and 
reinstalled on the room side of the storm 
window. This drawback should be point- 
ed out to your readers. 

Richard Couture, Somersworth, N.H. 


Corrections: In the April “Motorcycling” 
column, we inadvertently left out the 
name of the manufacturer of the GS 850, 
the motorcycle ridden by Ray Hill for 8000 
miles. It's made by Suzuki. 

In the February issue, in the chart "PS 
Buyer's Guide to Mid-Priced Imports" 
(page 96), the 2.6-liter engines of the 
Dodge Challenger and Plymouth Sapporo 
are rated at 70 hp at 5200 rpm. The correct 
rating is 105 hp at 5000 rpm. 

In February's "What's New in Home Im- 
provement," the wrong prices are given 
for the "Energy Computer." A Master- 
Mind unit for a gas-fired boiler costs ap- 
proximately $200, including installation; 
the type for an oil-fired tankless boiler is 
about $300, installed. 

Another price error appears in "Anti- 
Theft Devices" [PS, Jan.]. The Hi Security 
steering-column lock available from Lock 
Technology Corp. is $65, without installa- 
tion. Gs) 
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Your heart can tell you three things 


that can help you live longer and 
stay healthier. The rest is up to you. 


JS&A has never offered a pulse meter. And 
for good reason. | 

If you've ever used one, you'l quickly 
discover that your heart does not beat like a 
clock. It's irregular. It might beat at 40 beats 
per minute for one instant and at 120 the next. 
Since most pulse meters measure each beat 
as it occurs, you never feel confident that 
you re getting a very good reading. 

We also considered size. Each pulse meter 
we examined was large or cumbersome and 
awkward to carry or store. 


WE WAITED 

We waited a few years. In the meantime, we 

discovered three ways your heart (through 
your pulse) helps you monitor your health. 
Pulse Rate Your pulse rate can tell you if you 
are getting enough oxygen throughout your 
body. A high pulse rate indicates that your 
heart must pump faster to supply that oxygen 
and may indicate poor physical condition. 
Target Zone Your pulse can tell you if your 
heart is beating fast enough during exercise. 
There's an area called the "Target Zone." 
Below this level, you're not exercising hard 
enough to do your heart or respiratory system 
any good. Above this level, you can be 
dangerously over-exerting yourself. 
Cardiac Recovery Time The time it takes for 
your pulse rate to return to normal after you've 
exercised is the real measure of whether or not 
your exercise program is doing you any good. 
This time can be as healthy as one minute or 
as poor as several minutes. 

The three things we learned convinced us 
that the ideal pulse meter must have the 
following features: 

1. It must measure a series of heart beats 
and simultaneously compute the average to 
avoid the strange readings from irregular heart 
beats. 

2. It must be small enough to use while 
exercising. 

3. It should have a timing capability to 
determine the Cardiac Recovery Time. 

It wasn't until a small Utah medical elec- 
tronic instrument company created what we 
feel not only provides the capabilities listed 
above, but excels in other areas too. 


FITS ON FINGER 

The unit is called the Pulsetach, and it fits 
right over your finger. It weighs less than an 
ounce and can be worn easily during most 
exercise programs. 

The large liquid crystal display can easily be 
seen in normal room lighting or in bright sun- 
light, and because liquid crystal displays 
consume very little power, the readily-avail- 
able watch batteries will last for years. The 
Pulsetach automatically turns itself off in five 
minutes if you forget. 

The heart of the system is a powerful micro- 


computer CMOS semi-conductor integrated 
circuit that will take up to 4 pulse beats, 
compute an average pulse rate, and then flash 
that rate on the liquid crystal display. 


FINGERTIP SCANNER 

The sensor consists of a Gallium Arsenide 
infrared light-emitting diode which scans your 
fingertip hundreds of times a second to 
determine your pulse rate. This new system is 
one of the most accurate and is also used in 
sophisticated hospital systems. 

The unit also contains a quartz-controlled 
timing circuit which will accurately time either 
your exercise period or your Cardiac Recovery 
Time. And you can switch back and forth 
between the pulse and chronograph mode 
while you are exercising. 

We realize that the Pulsetach sounds like a 
very sophisticated unit. And it is. But as 
sophisticated as it is internally, it's an extreme- 
ly easy unit to operate. There are just two 
buttons to press which operate the pulse read- 
ing and the chronograph timing circuit. A third 
button engages the audio circuit. 


The Pulsetach system fits comfortably on your 
finger while it monitors your heart and deter- 
mines your Cardiac Recovery Time. 

HEAR YOUR PULSE 

The audio circuit simply beeps every time 
your pulse beeps. This feature lets you mon- 
itor your pulse by hearing it as you run or 
exercise and it can be shut off by pressing the 
button a second time. The timing circuit is 
quartz-controlled and extremely accurate. 

The Pulsetach not only has combined all of 
the most advanced technology in an extremely 
small size, but it costs less than many other 
systems lacking its advanced features. 

The Pulsetach can be used for joggers, 
athletes, all forms of exercise and even 
cardiac recovery patients, as it operates quite 
effectively with pacemakers. 


REAL WORKOUT 
We suggest you order a Pulsetach for our 
30-day no-obligation trial. When you receive 
your unit, give it a real workout. Notice how 
simple it is to operate and how easily you 


The Pulsetach will shortly 
become the number one 
selling system of its type in 
the nation. 


can read your pulse rate. Use it to stay in your 
Target Zone and to determine and then 
improve your Cardiac Recovery Time. 

Monitor your Cardiac Recovery Time. 
Determine your Target Zone and see if you're 
really exercising in that area. Then use the 
Pulsetach to watch those important signs 
slowly improve thanks to the accuracy and 
information you get from the unit. 

By knowing the important factors that help 
you monitor your health, you'll feel better, 
exercise more effectively, and many doctors 
feel you'll live longer. 


TWO UNITS AVAILABLE 

To order your Pulsetach pulse meter, send 
your check for $119.95 plus $2.50 postage 
and handling (Illinois residents add 696 sales 
tax) to the address below. (Allow 20 days for 
personal checks to clear.) Credit card buyers 
may call our toll-free number below. 

You can also order the more expensive 
hospital unit that averages 16 beats and has 
all the features including the small size of the 
previous unit. It costs $169.95. 

We'll send your Pulsetach pulse meter 
complete with 90-day limited warranty and 
instructions which include information on 
determining your Target Zone, Cardiac Re- 
covery Time and other helpful information. 

Then after your test, if you're not fully con- 
vinced that the Pulsetach is the best unit of its 
kind, the most convenient, and the greatest 
value, return it within 30 days for a prompt and 
courteous refund including the $2.50 charge 
for postage and handling. You can't lose. 

Your Pulsetach is totally solid-state so 
service should never be required, but if it is, the 
manufacturer has a national service-by-mail 
facility backing each unit. JS&A is America's 
largest single source of space-age products— 
further assurance that your Pulsetach is 
backed by a substantial company. 

We ve waited an awful long time to jump into 
the pulse monitoring field. But what a great 
entry. Order your Pulsetach at no obligation 


today. 
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Three new 
home _ 

computers 
that teach themselves — 


and teach you 
how To use them 


They're smart, they come Only two years ago, home computers Atari, and Texas Instruments (first 
readv to work. and one of were for the hobbyist: a jumble of reported on in PS, Nov. '79). They're 

4 ba wires, transistors, and circuit boards no more complicated to hook up than a 
them even talks to you that came in a kit. And once the kit video game. The programming can be 
was assembled, there was complicated learned in just a few evenings. Exter- 

59 | programming to master. Things have nal pieces, such as a printer for mak- 
By BILL HAWKINS really changed since then. ing permanent records, are as easy to 
PHOTOS BY ORLANDO GUERRA Recently I've been trying three of plug in as a toaster. Best of all, the 
the newest home units from APF, Continued 
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Advertisements were starting to appear 
everywhere. JS&A had just introduced the 
world's first home electronic blood pressure 
unit in a massive national advertising cam- 
paign. 

But something was strange. JS&A often 
tests its products in its catalog first before they 
are nationally advertised. If they sell well, we 
then start a national magazine advertising 
campaign. The blood pressure unit sold well in 
our catalog, but for some strange reason, it 
wasn't selling well in magazines. 


SHOCKING DISCOVERY 

And then we found the answer. A few 
months earlier after our blood pressure unit 
appeared in our catalog, our computer man- 
ager (let us call him Ralph to protect his 
identity) handed us a computer printout of the 
catalog sales results. 

Scanning the results, we discovered that the 
blood pressure unit was the best-selling 
product in our catalog—far exceeding every 
other product by five times. 

The results were so positive that we 
immediately placed hundreds of thousands of 
dollars in an advertising campaign launched in 
early 1978. 

Just as the advertisements were starting to 
appear, Ralph walked into our president's 
office with some startling news. "There's been 
a mistake," Ralph said. "The computer print- 
out was wrong. The blood pressure unit is 
actually our worst selling product but a com- 
puter error gave us the wrong information." 

And so our president sat back and watched 
JS&A advertisements appearing everywhere, 
knowing full well that the campaign would cost 
his company almost the price of a new 
computer. 

Then came the miracle. As if by plan, the 
American Medical Association came out with 


xtended 
Lifespan 


an advertising campaign urging consumers to 
take their blood pressure regularly to combat 
hypertension or high blood pressure. Ads 
appeared everywhere. 

The campaign revealed that there may be 
as many as 25 million Americans who have 
high blood pressure and don't know it. Simply 
by taking their own blood pressure and dis- 
covering hypertension early enough, Ameri- 
cans could be saving their lives and reducing 
the chances of heart attacks. Suddenly our 
campaign started to sell blood pressure units 
by the thousands. 


AWARD RECEIVED 

This year JS&A's president received the 
Extended Lifespan award for "pioneering in 
the distribution of home health electronic 
devices" by the Committee for an Extended 
Lifespan. In accepting the award, our presi- 
dent made it very clear that the award was 
earned as a result of a computer error and not 
as a result of his brilliance. 

This story is painfully true. And although it 
may be a slight embarrassment to us, there is 
one aspect that is not. JS&A was indeed the 
company that pioneered the electronic blood 
pressure units and has always selected the 
very best units available to offer at the very 
lowest prices possible. 


NEWEST UNIT 


Our newest unit shown above is another 
example. The model 310 sells for only $69.95 
plus $2.50 for postage and handling (Illinois 
residents, please add 6% sales tax.) You sim- 
ply wrap the velcro cuff around your arm (you 
can even keep your shirt on) and inflate the 
cuff. Both an audible tone and a visible red 
light will indicate your systolic and diastolic 
readings. The system is extremely accurate, 
comes with a self-bleeding air valve and can 
be stored in a convenient carrying case that 


COMPUTER ERROR 


JS&A was destined for failure 
when we introduced our first 

electronic blood pressure unit. 
But then a miracle happened. 


Model 410 


comes with each unit. 

The deluxe model 410 functions similar to 
the first system except that the readings are 
displayed in digits, and the unit also displays 
your pulse reading. It sells for $139.95 plus 
$2.50 per unit for postage, insurance and 
handling. If for any reason you are not com- 
pletely satisfied with either unit, you may 
return it within 30 days for a prompt and 
courteous refund including your $2.50 post- 
age and handling. To order either unit, credit 
card buyers may call our toll-free number, or 
you may send your check or money order to 
the address below. 

Both units use solid-state components, 
come complete with instructions and a one- 
year limited warranty, and should give you 
years of trouble-free service. If service should 
be required, we maintain a service-by-mail 
center as close as your mailbox. JS&A is 
America's largest single source of space-age 
products - further assurance that your modest 
investment is well protected. 

If you are concerned about your blood 
pressure or know somebody who is concerned 
about monitoring his or hers, we recommend 
JS&A's latest units. 

Incidentally, Ralph left JS&A on his own 
accord and bought a farm in another state. 
There were no hard feelings when he left. How 
could there be? Order your blood pressure unit 


at no obligation, today. 
PRODUCTS 
THAT . 
THINK 
Dept. PS One JS&A Plaza 
Northbrook, Ill. 60062 (312) 564-7000 
Call TOLL-FREE ........ 800 323-6400 
In Illinois Call.......... (312) 564-7000 
(OJS&A Group, Inc.,1980 
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APF Imagination Machine comes in two sections. The first is a 
separate video game that contains the microprocessor, memory, 
and video circuits. It simply rests on top of the second keyboard 
section. A U-shaped connector (top right) electrically connects 
the two. Cartridge containing the BASIC language inserts into the 
rear of keyboard (lower left). This slot will also accept a disk add- 


on option. Cassette deck (lower right), built into keyboard, saves 
and retrieves your program or accepts preprogrammed cas- 
settes from APF. Typing Tutor course, for example, gives you 
instructions through the built-in speaker, then tests your skill at 
duplicating the keys shown on the TV screen. Speed and accu- 
racy is then scored and you're retested on weakest keys. 


computers can teach themselves. 

Basically, these new computers re- 
semble each other. But with prices 
spread from $600 to well over $1000, 
there are important differences. Some 
of that is in what you get now. In other 
cases, your money goes for what you 
can add later. I found strengths and 
weaknesses in each machine. 

Before getting into the specifics of 
these systems, it's important first to 
know the basics of what these ma- 
chines offer. 


Minimum gear 


The brain of a computer is a tiny 
integrated circuit chip (microproces- 
sor). But for that brain to do actual 
work, it needs more. 

It needs a keyboard for entering in- 
formation into the computer. To get 
info back out again so you can see it, 
the system requires a display. This 
can be its own (dedicated) video mon- 
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itor or, as it 1s In most cases, a stan- 
dard TV set. 

And somewhere between putting 
data in and getting it out, the comput- 
er must have a memory—more inte- 
grated circuit chips that can hold bits 
of information for the system to use. 

Conventional memories retain in- 
formation only until you switch offthe 
power. To save programs or raw data 
for future retrieval, these home com- 
puters include a cassette-tape storage 
system—usually a standard cassette 
recorder that's either attached or built 
into the computer box. 

Now the system has the hardware 
necessary to enter, retrieve, and save 
data. But computers are stupid. The 
final ingredient they need is intelli- 
gence—programming —to teach them 
what to do when asked to print out 
2+2, for example. 

Using their built-in language— 
called BASIC—these computers con- 


vert your English commands, from 
the keyboard, into binary numbers 
the microprocessor can use. Thus all 
you need to do is learn a few key words 
used by BASIC to make the system 
work. 

Besides these minimum necessities, 
the new computers offer color graph- 
ics—the ability to draw "computer- 
ized" color pictures on the screen— and 
sound effects for creating your own 
electronic music. 

Another plus is flexibility—ex- 
tremely important to the future of any 
computer—both in hardware and soft- 
ware. If you want to add a printer lat- 
er, for example, you not only need a 
place to attach it to the computer 
(hardware port) but the computer 
must also know how to use it (software 
control) In that respect, these sys- 
tems become quite clever. 

Each contains a monitor program. 

Continued 


“Youre sitting , 


i buildup. Use my Furniture Cleaner to 
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out desk. 

Do you have any of these in your home? I'm sure you do. 

Please don't give up on them. Please don't rush out to buy 
new furniture that's probably not made with one-tenth the 
craftsmanship of those old pieces. 

l've developed a very special family of products to help you 
live with and cherish old and antique furniture. I’ve already 
shown thousands how easy it is to refinish, and how simple it 
is to maintain the finish on their furniture. 

Don't redecorate. Refinish. 

Remember Grandpa Martin's old roll-top desk? It's | been 
abandoned in the attic, because the finish 15 all checked and 
discolored. My Furniture Refinisher can rescue that desk. I 
designed this product to work differently than paint removers 
and strippers. It eliminates the terrible chore of stripping, 
sanding and sealing. Because my product 
doesn't work by stripping. Heaven forbid! 
Stripping destroys your wood's patina—the 
rich glow that's created over time. 
| Pour some Refinisher into a metal tin. 
ES Then dip my steel wool Refinishing Pad and 
rub over a small portion of your piece. 
That's rub, not scrub. Instantly, you'll see 
— the old, discolored varnish, shellac and 

2 lacquer melt away...revealing the original 
SS finish as beautiful as it looked years and 
years ago. | 

After refinishing, protect your piece. The best way is with 
a hand-rubbed finish—the traditional way that master crafts- 
men have always done it. But until recently, nothing existed 
to let the average person achieve this beautiful finish. 

I developed my Tung Oil Finish so anyone can get a hand- 
rubbed finish. While ordinary varnish sits on top, my Tung Oil 
gets inside to bring out the inner beauty of your wood. 

Protecting your investment. 

A lot of people are convinced that caring for fine furniture 

involves too much time and effort. Absolutely not! To start 


Formby's products are available at better paint, hardware, home centers and department stores. 


on a gold mine: 


Formby s > for turning old furniture into gold. And keeping it that way. 


| Formby's Lemon Oil Furni- 
| ture Treatment. And — 
| remember that my Furni- 


with, never wax. You heard me right, never wax. Wax builds 
up, softening the finish, making things stick. . 
ing dust. 

My Lemon Oil Furniture Treatment is all you need to keep 
a warm and healthy glow on your furniture. Unlike wax, my 
product gets into the wood's grain to highlight its richness. 
My Furniture Treatment actually helps pro- ال‎ 
tect your gold mine from moisture. | 

And just a few drops is all it takes. 
No hard rubbing or polishing is 
required. . 

Sometimes you come across a piece 
of furniture with a lot of gunky wax 


. even collect- 


remove the old wax, then apply 


ture Cleaner is perfect for 
all the wood around your 
house: paneling, kitchen 
cabinets, etc. — because it 
cleans without drying. 
Give your house a 

room-to-room search. 

Today, people are appreciating the past and its — of 
fine craftsmanship more and more. And more and more peo- 
ple are discovering the treasures they have buried into their 
basements and squirreled away in their attics. If you haven't 
looked lately, why don't you investigate that gold mine you 
may be sitting on? Happy prospecting! 

To find out which dealer near you carries my products, call 
toll-free 800-647-9352. (In Mississippi, 800-222-8216.) And 
also ask for a free copy of my new Furniture Fact Book. 


Formby sis a registered trademark 
of Formbsy's Inc. 
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No one knows wood as good. ' 


" 18050 FH... Reynolds Tohácsa Oi 
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“MY ENGINE RAN 


WHENITWAS OFF 


I'd switch the ignition off but the 
engine wouldn't stop. Instead it 
sputtered, rocked and coughed. 
Then I discovered WYNN' S6 
SPIT-FIRE. Now my troubles are 
over, writes a happy user. Yes, 
engine "after run" caused by heavy 
carbon build-up can be not only ex- 
asperating, but downright danger- 
ous mechanically. So be kind to 
your car and yourself. Add a can of 
WYNN'S®SPIT-FIRE to your 
gas tank today. Sold at leading 


drug, auto parts and discount stores. 


Enjoy Fireplace 


| PLUS Both 
Highest 

| Heat Output 

| and 
Efficiency! 


Unique design of THERMOGRATE™ Free-Standing 
Fireplace/Stove produces more heat at high effi- 
ciency than any stove (55,000 BTU/hr. at 63.296 
efficiency) . . . so you burn less wood while enjoying 
glass door elegance! 

For FREE Information, write: Thermograte Ent. inc., 
Dept. 861-005 P.O. Box 43021 St. Paul MN 55164 

Or CALL TOLL FREE: 800-326-0862 


YOURSELF 
FINE GRANDFATHER 
CLOCK KITS 


STARTING UNDER 


229 


(including movement 
and dial) 

e Factory direct 
prices 

* Heirloom quality 

* Solid 3/," hard- 
woods: black wal- 
nut, cherry, ma- 
hogany, oak 

e Easy to assemble, 
parts pre-cut 

e Solid brass West 
German chiming 
movements 

e Money back 
guarantee 

e Prompt shipment 


MASTER CHARGE and 


BANKAMERICARD/VISA | 


ACCEPTED 


Write for FREE 
color catalog 


EMPEROR’ 


CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept. 428 Emperor Industrial Park 
Fairhope, Alabama 36532 


Home computers 


[Continued] 


Atari 800 can be used with a conventional 
TV or with a video monitor. Top opens 
halfway to expose programming slots 
that accept cartridges containing BASIC Or 


When you first switch on the comput- 
er, the monitor takes over to give the 
microprocessor instructions—how to 
read the keyboard, how to put info on 
the TV screen, etc. But the monitor 
also "looks" at what's attached to the 
computer. It runs a short test and, if 
you've connected a printer, for in- 
stance, it knows that all commands 
dealing with the printer are opera- 
ble. 

The same holds true when adding a 
disk system—a high-speed recording 
device. Data are saved on a record-like 
disk that's actually a round, flat piece 
of magnetic recording tape. Normally, 
disks are very difficult to “bring up” in 
a computer system. But, because of 
these advanced monitors, it's simply a 
matter of plugging in the new disk 
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special programs such as Personal 
Finance. Top removes completely to add 
more memory. First slot (marked 10K ROM) 
contains the monitor program. 


drive when you're ready to use one. 
Now let's take a closer look at the 
three computers. 


APF 


The APF Imagination Machine is 
actually made of two separate compo- 
nents. The first is APF's MP-1000 pro- 
grammable video game ($130 bought 
separately), which contains the micro- 
processor, memory, and video circuits 
(RF out to color TV). As a stand-alone 
unit, it can use APF's game car- 
tridges, but will not accept your cus- 
tom programming. Place it atop the 
separate keyboard ($500) and connect 
them together (see photos), however, 
and the result is a full-scale computer 
that accepts your commands. 

Continued 


Everybody's making money 
selling microcomputers. 
Somebody: 


ys going to make money 
servicing them. 


New NRI Home Study Course Shows You How to Make Money Servicing, Repairing, 
and Programming Personal and Small Business Computers 


Seems like every time you turn 
around, somebody comes along with a new 
computer for home or business use. And 
they're being gobbled up to handle things 
like payrolls, billing, inventory, and other 
jobs for businesses of every size...to perform 
household functions like budgeting, envi- 
ronmental systems control, indexing 
recipes, even playing games. 


Growing Demand for 
Computer Technicians... 
Learn in Your Spare Time 

Even before the microprocessor burst 
upon the scene, the U.S. Department of 
Labor forecast over a 100% increase in job 
openings for the decade through 1985. Most 
of them mew jobs created by the expanding 
world of the computer. NRI can train you at 
home to service both microcomputers and 5 
their big brothers. Train you at your con- 
venience, with clearly written “bite-size” 
lessons that you do evenings or weekends 
without quitting your present job. 


‘No Experience Needed E T T | 
7 Md د‎ aE AF eaningful experiments building and Rush Card for Free Catalog... 
E a رجات‎ m studying circuits on the NRI Discovery No Salesman Will Call 
ne RE h he hase Lab? Then you build your own test in- Send the postage-paid card today 
0 E do buildon And Suuments like a transistorized volt-ohm for our 100-page, full-color catalog. It de- 
Ss Oe ze UR ' aon x dins ilah] meter, CMOS digital frequency counter... scribes NRI’s new Microcomputer Technology 
your awh X dne ons ا‎ 214/2016, equipment you learn on, use later in Course in detail, shows all equipment, kits, 
ready to help IEE EE questions, your work. and lesson plans. And it also tells about 
Assemble Your Own And you build your own microcom- ^ other NRI courses... Complete Communica- 
Microcomputer puter, the only one designed for learning. It tions with 2-meter transceiver... TV/Audio/ 
NRI training also includes plenty looks and operates like the finest of its kind, Video Systems Servicing with training on 
of practical experience. You perform actually does more than many commercial the only designed-for-learning 25" diagonal 
p units. But NRI engineers have designed color TV with state-of-the-art computer 


components and planned assembly so it programming. With more than a million 
demonstrates important principles, gives students since 1914, NRI knows how to give 

|. vou working experience in detecting you the most in home training for new 

E ME and correcting problems. It’s the kind opportunity. If card has been removed, 
BEEN of “hands-on” training you needto write to: 


E repair and service 
BUS um units now on the NRI Schools 
IEEE market. McGraw-Hill Continuing 
iut. nm à Lp". Education Center 
Md 3939 Wisconsin Ave. 


€ gef". Washington, D.C. 20016 
"Hill 
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speakerGuts. 


The absolute latest in 
advanced speaker techno- 
logy. Wave Aperature 
Drivers, the Patented 
Nestrovic Wooler System. raw 
speaker components selected for - 
their excellence. Horns. crossovers, Bi creo wooters, 
midranges, horn and dome tweeters. Over 30 in all. Build 
your own speaker system and we'll provide top gonny 
speakers and design information. Send for FREE 48 page 
color catalog from the largest. most "e rienced speaker 
kit manulacturer in the world. DON'T D FLAY Write today! 
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Here's everytt 
you need to A 


successful sign-maker 


WHATS HE DOING! 


Making a Concrete 

Flower Pot! ... and 

$O CAN YOU! 
Make and sell. your own | 
Ornamental Concrete items. 
Rush $5.00 fer Book 


about Aluminum Molds 
with prices and production trade secrets 


direct from world's largest mold manufacturer. 


Over 350 designs to select from. 


Send $5.00 | CONCRETE MACHINERY COMPANY 
Today To > 


P. 0. BOX 899 - HICKORY, N.C. 28601 


Now you can start your own sign- making business with the New | 


` Hermes Engravogra 


ph.’ This one versatile machine lets you engrave _ : 


۰ all kinds of attractive signs. Quickly, easily, and very profitably. 
Signs for stores, banks, hospitals, you name it. The Engravograph is 


- nobi 


than an electric typewriter, so you work almost بس ميد‎ 


. And its cost is so small, it pays for itself in no time. You can learn to . 
- operate it in minutes. 
`“. New Hermes will also help get your business started. We'll cut all - 
` sign materials to your specifications. And we stock all the sign 


` materials you'll ever need. New Hermes. پت‎ Hermes 


i di source for all your engraving needs. 


Wath. Bl رول‎ : 


RECEPTION. 
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POPULAR SCIENCE 


20 Cooper Square, New York, NY 10003 
Phone (212) 777-3080 
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Home computers 
[Continued] 


The keyboard box also contains a 
built-in stereo cassette deck and 
speaker. As one track of the cassette is 
played into the computer to give it 
machine instructions, the other track 
can contain conventional audio: hu- 
man instructions (you record with a 
separate mike) or programming notes 
to yourself. 

The keyboard is of good quality with 
conventional key placement—impor- 
tant for text-oriented programs and 
touch-typists. Also, standard BASIC 
commands such as PRINT or RUN 
needn't be typed out each time you 
need them. Pressing a special control 
key, along with another key marked 
with the word you need, automatical- 
ly spells the word on the screen—a 
clever, time-saving idea. 

The Imagination Machine has the 
lowest price in this group, and the 
add-on approach is also economical if 
you want to start with just the video 
game. But it does have one drawback. 
APF has treated each part as totally 
separate: There are two on/off 
switches, two power supplies to plug 
in, two reset buttons, and too much 
confusion until you get used to it. 


Atari 


Although the Atari 800 will play 
games with you, it is one of the most 
serious home computers I’ve seen. A 
printer, tape deck, and up to four disk 
drives simply plug in the side. The top 
swings up and off (see photos), giving 
you access to all its memory—includ- 
ing the monitor program saved in a 
permanent (ROM) memory module. 
(You may not have any reason to 
change it now, but it gives you added 
flexibility if Atari comes up with a 
better one later.) 

Normal programming memory 
(RAM) can be added, expanding the 
system up to 48,000 bytes (48K)— 
more than enough for most home ap- 
plications. 

Keyboard quality is excellent and 
special keys, such as INSERT and BACK 
SPACE, make text creation and editing 
a breeze with the right software. 

Besides the conventional RF con- 
nection for attaching the system to a 
regular TV set, there is also a video 
jack for connecting it to a video moni- 
tor which, theoretically, should give 
you an even sharper picture. 

It’s a good system, but expensive. 
Besides the cost of the basic system, 
add in the price of a new color TV. 


Texas Instruments 


If you like bells and whistles, the 
TI-99/4 should please you. It accepts 


Continued 
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Introducing Casios newest, 
the C-80 Calculator Chrono- 
graph. A watch that figures to 
replace a lot of other watches. 
And calculators. And stopwatches. 

In fact, it even replaces the age-old 
myth that a timepiece loaded with talent 
has to be expensive. 

The Casio C-80 is priced at 
only $75. 

À calculator made for real fingers. 

Heres the first calculator 
chronograph that can be operated 
easily with your fingertips. No need 
to usea ا‎ or pen; the keys are 
far enough apart that even the 
broadest fingers can work them. 

Now you can add, subtract, 
multiply, divide—perform chain 
calculations up te six places, plus 
decimal. Numbers appear in crisp 
liquid crystal digits. There's even 
an indicator that tells you exactly 
which function is being performed. 
Stopwatch, 2 time zones— 

The push of a button turns 
your calculator into a fiercely | 
talented stopwatch. You get Yoo of 
a second accuracy, lap times, and 
up to 59.59 minutes of track- style 
timekeeping. Timing automatically 
starts over after the hour. 

You also get two time zones; 
the second zone can be set for 12 
or 24-hour time (especially useful for 
frequent travelers). Hours, minutes and 
seconds are displayed with reliable 
+ 15 second-a-month quartz precision. 
AM/PM indicator is always visible. 

Press another button, day of the 
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EVERYTHING. 


week and date appear. And another for 
built-in night light. 
Feather-light, yet rugged. 

The 1 oz. case and band are con- 
structed of high impact black plastic. And 
so lightweight and comfortable, you may 
not realize that on your wrist you're 
wearing—among other things—a 
clever calculator. 

Other companies have 
tried introducing similar 
watches, only using bulky 
stainless steel. These steel 


versions sacrifice the comfort, و‎ 3 
and handsome appearance provided by 
the latest advanced plastics. 


What's more, this Casio chronograph 


is built incredibly rugged to provide years 
of reliable service. 


ere are no 


mechanical parts to wear out or 
break. A tough mineral glass 
crystal prevents scratching. And 
the tightly fitted case and crystal 
provide water resistance for every- 

day use. 

Reserve yours now. 

You might wonder why you haven't 
seen this superb chronograph in the 
stores. The fact is, it isn't going to be in 
any ang A e "am 

owever g late Marc 
1980, The Sharper Image will be the 
first people anywhere to take delivery 
on these exciting Casios. And you can 
reserve yours now. But please order 
immediately to be assured of earliest 
delivery. As quantity is limited, orders 
will be handled on a first come, first 
served basis. | 

And as always, The S er Image 
guarantees your satisfaction. If not 
delighted with your new Casio, simply 
return it within two weeks for a full and 
courteous refund. One-year manufac- 
turer's warranty and 15-month (normal 
use) battery included. 


ORDER NOW TOLL-FREE 
EN HE 8 Ff B gg 3d d Jg B P ] ] 
Please order product 7134. 
: Credit card holders may use our toll- 
j free number below. Or sena check for 
2 8 $ plus $2.50 delivery. Add $4.50 
5 sales tax in California. 
: 800 227-3436 
In California 800 622-0733 


THE IMAGE 


260 California St., Dept. BJ— 051 
San Francisco, CA 94111 
(415) 788- 8880 


Volkswagen's new Pickup: It's built like 


Where is it written that when it comes to going, nead cam powerhouse And should you ever 

a truck has to drive a VW Pickup can pick 'em that can outaccelerate catch up to a VW Pickup, 

like a truck? Certainly up and lay ‘em down with — even an MGB. you'll never catch it 

not on that brand new the best of 'em. Under wallowing through 

Volkswagen Pickup Truck. its aerodynamic hood is corners like other trucks. 
a very dynamic engine. Its front-wheel drive and 
A fuel-injected, over- front-mounted transverse 

engine help keep it 


med vOLKSWAGEN Of AMERICA 


1 truck, but drives like something else. 


loving nimbly. Even What's equally impressive bed construction for extra Pickup Truck. Then it's 
Jhen the road throws it a is how good a pickup a strength. And its heavy- something else. 


urve. The steering is VW Pickup is. It's the duty suspension takes the 
recise and quick only truck in its class tension out of hauling over VOLKSWAGEN 
ecause its 5 with a fully unitized 1100 pounds of stuff 
ck-and-pinion system. body and double-wall So a truck is a truck is DOES IT 

a truck, eh? Well, not if 


i's a Volkswagen 


a. i 


19 mg. "tar", 1.3 mg. nicotine av. per cigarette, FTC Report MAY 78. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 
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Home computers 
[Continued] 


Color monitor is included in Tl's system. 
Add-ons, such as speech module (top 
right), plug into side of unit. Each module 
has an additional socket to accept another 
module, allowing piggyback connections 
for printer and disk. Programming car- 


all the conventional add-ons, such as 
disk drives, a printer, and a cassette 
tape recorder, through a side connec- 
tion. But there is one add-on unique to 
TI: a speaking module. With it, the 
computer talks through the speaker 
in the video monitor ($150 for the 
module plus $45 for the software nec- 
essary to use it). 

The module comes with about 300 
words (expandable to about 900), and 
any one or strings of them can be 
called in your program at any time. 
The module I tried was just a proto- 
type, but the intelligibility of the voice 


Home computer specifications 


Price($) 
RAMIROM 
(K) 

RAM max 
(K) 


Brand = 

APF, 444 Madison Ave., Imagi- 

New York NY 10022 nation 600 4 
Atari, 1265 Borregas Ave., 

Sunnyvale CA 94036 800 

Texas Instruments, Box 53, 

Lubbock TX 75222 


17 256x192 6800 RF 


1000 810 48 320x192 6502 RF/Video 


tridges plug. in front and contain BASIC, 
plus other specialized programs. Some 


programs redesignate keyboard keys 
(drawing electronic pictures, for exam- 
ple). For this, an overlay is used (lower 
right) to show each key's new function. 


was incredible. You haven't lived un- 
til your home computer says "hello" 
and asks you to "please enter a num- 
ber." Add together the speech, graph- 
ics, and musical capability of this ma- 
chine, and it could almost become an- 
other family member. 

Cost of the system ($1150) isn't bad, 
considering that it includes the color- 
TV monitor. There was one disap- 
pointment, however. I found the key- 
board more difficult to use than the 
others. It is not standard, so a touch- 
typist may have a few problems with 
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Built-in cassette 


Accepts up to 4 disk drives 


Tl-989/4 1150 1626 16 256x192 9900 Video linc.) Speech option avail. 


RELAX 


Let Cruise Sentry 
cruise control, monitor 
your speed, keep "The 
Bear” from your door 
and conserve your gas. 


Cruise Sentry I or 
Cruise Sentry II—installs 
readily in any gasoline 
powered car, van or 
truck. Fits domestics and 
imports, stick or auto- 
matic, front or rear 
drive, electronic or stan- 
dard ignition. 


Cruise Sentry comes 
with a free full-year 
warranty —or a special 
2-year warranty if you 
prefer. 


Drive relaxed, drive 
safely, drive fuel effi- 
ciently, with a Cruise 
Sentry cruise control. 


Cruise Sentry is avail- 
able nationally through 
leading chain and 
automotive stores. 


BR CRUISE 
E SENTRY 


A product 
of Radatron 
|] P.O. Box 177, 
North Tonawanda, N.Y. 
14120 


EMGAGE 


CRUISE 
SEHTRY 
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EN e ae. |j Enclosed belt "BRAND NEW DRILL f RESSES 


HOV, % h.p. motor f j | 


HEAVY-DUTY 
BALL BEARING 
الت‎ CHUCK 


Designed 
for heavy 
industrial 
use! 


guard case 


IN PERFECT CONDITION WITH WARRANTY 


HEAVY DUTY 12-SPEED ?4 H.P. 32" CHUCK 


These floor or bench model 14" drill presses are really HEAVY DUTY and we only have a few left at 
this low liquidation price. Orders will be filled on a first-received, first-served basis. 


Rack and pinion Bf j ; . 
for brácise table S. | VARIABLE 12 SPEEDS! 


adjustments 


1! 4 V-belt drive. 230 to 3890 


Bi 1 RPM. Uses standard size VJ 


Bi 1 belts 


Bi Î Heavy walled 
machine column 


BENCH 
MODEL 


base 


* Hàs AC switch * Easy chopper action in 
pipe, tubing, conduit, angle iron, PVC, 
channels (wood with wood blade), 
etc. « Powerful 2 H.P. motor + Folds 
down into portable unit * Vise 
swivels up to 45° * Chain lock & 
insulated hzndle for safety * Cuts 
4" high * Comes with vise, one 
abrasive and one metal wheel - 
Easily cuts through brick, stone 
and tile (most metal & masonry). 


Reg. Retail $259.00 


PLUS 
SHIPPING 


WEIGHT 
APPROX. 
40 LBS. 


E! 1 Change speed easily with TF; 


Strong cast iron E 


12" CUT OFF MACHINE! 


Fhin- ce 
E O M EE 
à " eee ی‎ 
Don ? Mario E 
iie 957 
Mas = 


T 1 Table rotates 360° 
E Tilts 0° to 45° 


They drill fast and smooth into plastic, wood, brass, aluminum, cast iron and 
steel. Base and head are made of fine-grained cast iron and the column is 
heavy for rigidity and smooth drilling. 


The table swings 360° and tilts 45°. Rack and pinion table adjustments 
assure fast and precise placement. A recessed light in drill head gives bright 


illumination to your work area. 0 

٠111 diam. table with "T" grooves Reg. Retail up lo 
* 62" from spindle center to stand b 00 
base * Spindle to base (max.) 2356" « 35605 55 
Spindle to table (max.) 15'4" ٠ Height 


(table model) 40%": weight 160 Ibs.» lf 9 "um 
Chuck is %” No. 3 J.T. Arbor ° Quick نالا‎ TELO] 2516 
ADD 


release belt tension * All belt pulleys 


` on ball bearings ٠ Capacitor start 110V 
motor; grounded receptical 10 Amps. $30.00 
FOR 
FLOOR 
MODEL 


PLUS SHIPPING CHARGES 
APPROX. WEIGHT 190 LBS. 


COMPACT HOME/SHOP- 
DRILL PRESS 


Here is an opportunity to save a big $130.00 on a per- 
fect drill press for your home or workshop. This com- 
pact model features 5 speeds ranging from 860 
through 3400 R.P.M. 


* 5 speeds 860-1200- e %" chuck— # 2 taper 
1700-2500-3400 * Compact size for any 
e 5" throat depth—10" bench 28"' height 
swing ٠ Powerful % H.P. al ؟‎ 
* 8" x 8" table easy to ball bearing motor ` 


adjust 
Reg. Retail 
5249” $ | 00 A 
4 PLus Se -o wen 
LIQUIDATION BN Ww SHIPPING tm 


! APPROX. 
PRICE E a s WEIGHT 
75 LBS. 


BAND SAW & CUT-OFF SAW 
HEAVY DUTY 1/2 H.P. Reg. Retail up to 


| " | à 7 T " 10" CONTRACTORS SPECIAL L 


* Includes extension wings as standard equipment * ; i | 
"See-thru" blade guard with splitter and anti- — Massil Ele llle 
kickback attachment * Unique 24"' rip capacity 


right or left of blade « Lubricated-for-life ball bear- | 

ing construction « Up-front controls ٠ Fast-Lock | | | 
self-aligning rip fence ٠ Extra-large 40" x 27" table 

overall. 

SPECIFICATIONS: PLUS 
Table: Working height on stand, 37%". Blade: Di- | SHIPPING 


ameter 10"; arbor 5". Capacities: Depth of cut » : 

3%": 2'4'' at 45°: rip 24'' (R & L Blade). Speed: APPROX. WEIGHT 200 LBS. 
Using standard pulleys and 3450 RPM motor, 4000 (Does not include blade.) 
RPM. Capacitor start with manual reset button. 


SOMPARE 
UALITY 
AND 


"RICE! ۾‎ 


14-INCH WOOD CUTTING 


BAND SAW 
WITH ?4 H.P. HEAVY DUTY MOTOR 


e» Includes stand and belt guard plus capacitor start motor with 


push button switch * Upper blade guide construction * Smooth 

running balanced wheels ٠ Rugged 14" x 14" table « Lubri- n ef 0 50 
cated-for-life ball bearings * Exact tension blade scale * 

"Quick'' table insert. up to 


SPECIFICATIONS: = 
Dimensions: Approx. width 22”; Height 66". Table: Size 14" x LIQUID ATION PRICE. 
14''; Groove %'' Deep by 4" Wide; Tilt to 45°; Height from ! 
Floor 43". Blade: Length—Max. 9312"; Min. 9112". Capacities: 
Frame to Blade 13%": Under Guide and Wheel 614". Speeds: 
(With 1725 RPM Motor) 3000 RPM. 

STANDARD EQUIPMENT: 

Band Saw with Steel Stand, Belt Guard, Motor and Switch. !- 
ncludes Basic Machine with Stand; Wheel, Blade and Belt PLUS 
Guards; 6" Arbor Pulley; Motor Pulley (with %" Bore); Blade 7 SHIPPING 
Guides; Wood Cutting Blade; 2 Blades included, 6 Tooth and 

10 Tooth. APPROX. WEIGHT 200 LBS. 


MAIL COMPANY LIQUIDATORS, INC. PS-5 
1407 COLUMBIA STREET, SAN DIEGO, CA 92101 

Enclosed is my check or money order for $ 

ee rr س‎ E 
O Drill Press (Bench) $169.00 ea. O Drill Press (Floor) $199.00 ea. 
O Cut-Off Machine $159.00 ea. 0 Compact Drill Press $119.00 ea. 
O Table Saw $319.00 ea. O Band Saw $299.00 ea. 

CHARGE MY MASTER CHARGE O VISAO 


! Hi. we QUESTIONS OR FOR MASTER CHARGE OR 
tg VISA ORDERS, CALL TOLL-FREE DAT A 


MAIL-COMPANY . 
— ING. 


ACCOUNT TE see Date 
TT. M tn a ipe er charges oder von dan 
1407 COLUMBIA ST., SAN DIEGO, CA 92101 ame 
(714) 239-3481. Apre | | 
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California Residents Add 6% Sales Tax Allow 4 to 6 Weeks for Delivery 


HOW-TO 


A Money-Saving 
Troweling Tips Booklet 


Can your machine 
do all of this? 
x Handle with just ONE HAND. 


te EVENLY break, turn & till soil. 
% Shred vegetation without tangling. 


e List of tools 
needed for each job 
e Tips on cement, 
block, and brick 
work; plaster repair 
and dry wall 

e Used by many 
vocational schools 
and training centers 
e Just 75€ 
(includes mailing) 


5 il | Send for your professional 
E 1 ig dB troweling tips booklet today! 


Enclosed | T. . for 


Dept. A- 00 
102nd St. & 9th Ave., Troy, N.Y. 12180 


TILLER USERS... 


t yourself! For complete details, | 

OFF-SEASON SAVINGS, and FREE 
24-page booklet clip this and 

mail today to: 


TROY-BILT® Tillers 
O2nd St. & — 


e24page —— yk Leave NO WHEELMARKS or FOOTPRINTS. 
Illustrated booklet The TROY-BILT® ROTO TILLER-POWER COM- - 
e Easy to POSTER can do all this and more! That's why | 
understand . . saves serious gardeners consider it the 
you time finest tiller available, See for | 


Name Please send the whole wonderful story of TROY. 
BILT® Roto Tillers including prices and OFF- 
SEASON-SAVINGS now in effect for a limited time. 
i (Please Print Clearly) 
City Mr. 
Send to: EGG. a hoe a ee ee ا‎ URB Dac lm p OW C RO T 


Marshalltown Trowel Company 
104 S. Eighth Avenue 
| P.O. Box 738 Marshalitown, lowa 501 58 | 


ñas 2 8خ‎ s BR G Gd Hd Bog: ee Oe ee ee BOB P b 


| 
|” 
| 
| Address — 
| 
| 
| 
| 
| 


E. 


Electrify your Bike... 


PEDALPOWER-Exciting new powerful electric drive for 
bikes. Tames tough hills. Be independent. Shop when 
you want. Fits all bikes and adult trikes. cay to use 
and install. Beat high gas prices. Recharges over- 
nite at home. Travel 100 miles for a dime. 


Get your exercise without strain. Pedal easily 
with motor engaged to help improve your health. 
Visit friends. Travel to work or ride for fun. Starts 
without pedaling. Noiseless, non-polluting. Vir- 
tually maintenance-free operation! 


Thousands in use today by senior citi- 
zens, students, housewives, workers, 
handicapped and professionals. Call to- 
day or write for free booklet with com- 
plete details on PEDALPOWER motors, 
Take-Apart Electric Bikes and Adult 
Electric Tricycles. 


Call Toll Free 
800-257-7955* 

For this FREE BOOKLET 
& Special Offer o or r Write: 
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[s me: 


7 
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General Engines Co. 
5778 Mantua Blvd. 
Sewell, NJ 08080 
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Power washer 
really cleans up 


I live in an area with very high water 
pressure—105 psi—so when I wash a 
car, lawn furniture, and other items, I 
can direct a strong stream of water at 
them. But the pressure isn't high 
enough for stubborn items that re- 
quire powerful blasts of water for 
thorough cleaning. 

That's why I decided to try Sears' 
new Hydro Wonder Washer—a recent- 
ly introduced power washing wand. 
To make it work, you have to hook up 
a garden hose and the output hose 
from a one-hp compressor. When you 
turn it on, though, the result is a rev- 
elation. The Sears washer can produce 
a pressure of up to 175 psi. 

I used the wand to clean my car and 
house siding, and even to degrease a 
car engine. The results were quite sat- 
isfactory. I especially liked the con- 
trols, which allow you first to rinse the 
item you want to wash with plain 
water, then switch over to applying 
detergents, and finish up with a blast 
of air for drying. 

The one drawback may be that you 
have to get as close as two to five 
inches from the surface to be cleaned. 
That lets a lot of spray splash back at 
you. If you angle the wand, this can be 
reduced to some extent. But be pre- 
pared to get wet, and wear some 
waterproof boots, too. 

The Hydro Wonder Washer (catalog 
#30 HT 16202) costs $77.99. It comes 
with three four-ounce bottles of deter- 
gent and degreaser. Sears also sells 
larger containers of these cleaners, or 
you can use other types available in 
supermarkets or hardware stores. 
—Herbert Shuldiner 
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FROM ONLY $129. 


Space age breakthrough creates a new line of Koolatron 
electronic portable refrigerators and food warmers. 


You're nicely away on your long-awaited 
vacation, camping trip or long weekend with the 
family. You're comfortably cruising in your car, van 
or rec. vehicle along a busy interstate with few 
rest stops or restaurants. You guessed it... the kids 
want to stop for a snack. But your K oolatron P34 or 
P34A is full of sandwiches, cold pop, fned chicken 
... home made, fresh and cold. The family helps 
themselves and you've saved valuable vacation 
time and another expensive restaurant bill 

You're a commuter, a salesman or a trucker 
and you spend many hours in your vehicle daily. 
Now with your amazing Koolatron P10 plugged in 
beside you, you open the lid and instantly fresh 
food and drinks are at your fingertips. Just for the 
price of a good cooler and one or two seasons of 
buying ice, (or about 10 family restaurant meals), 
all the marvels of home refrigeration are available 
electronically. An amazing space-age miracle... 
the thermo-electric solid state module... makes 
these portable refrigerators possible. 

These amazing heat pumps have not only 
gone to the moon, but have provided the break- 
through for Koolatron's portable fridge revolution. 
THOUSANDS IN USE 

Koolatron now has tens of thousands of 
electronic fridges in use worldwide using these 
same powerful solid state modules. Built to take it, 
two of these electronic modules are encased in 
tough, plastic insulated chests that are designed to 
be rugged and trouble-free. Non- rusting hinges and 


latches prevent corrosion in salt water environments. 


And with only one moving part (a small 12 volt fan) 
Koolatron's portables seldom see a service depot. 
Now you can enjoy Koolatron's whole family of 
electronic portable refrigerators and food warmers 
that eliminate costly ice and provide "home refng- 
eration" convenience at sane and sensible prices. 


$129.00 
(in Canada $139.00) 


Holds approx. 17, 12 oz. 
pop cans —refrigerates 
in air temps. up to 95°F. 
Also keeps hot foods 
hot (150°F) at the flick of 
a switch. Deep rich blue 
Polypro plastic case. 
EA Ext JE Lx Hx 

| W Int. 1 "Lx 8"H 
x 8'"W. with 10 litre cap- 
acity ( 11 qts.) weighs 

1 Obs. empty. Operates 
from supplied 12 volt 
power cord in vehicles 
or with optional 12VDC/ 
HOVAC power adaptor. 


MODEL P10- 
CAR FRIDGE 
& FOOD WARMER 


Asatravel fridge the P10 keeps foods and 
beverages fresh and cold wherever you go. Carry 
insulin, medical samples, dietetic foods. Great for 
private planes and golf carts. Photographers use tt 
for films. Mothers .. . now you can refrigerate baby's 
formula in your car then heat it with the flick of a 
switch or keep it cold. Powerboaters, just plug it into 
your boat's cigarette lighter to keep a day's food 
and drink ice cold without going ashore for ice. With 
your engine off, you can operate for up to 6 hours 
and still start your engine. “A low battery" indicator 
warns you when it's time to recharge. With the 
power off, your PIO keeps everything hot or cold for 
many hours in its well insulated case. 

With our optional 110 volt adaptor you'll also find 


endless uses wherever house current is available ... 


at your cottage ... as a bar fridge... in your motel 
room for a midnight snack and drink ...as a small 
office fridge ... or beside your pool Use as an 
auxilliary home fridge when you're having a party. 


$169.00 
(in Canada 


$179.00) 


Holds over 40 Ibs. of 
food and beverages or 48 
4 pop cans. Refrigerates in 
1| air temperatures up to 
95°F. Rugged ABS case 
in sand beige color with 


^| dark brown non-corroding 


z latches and handle. 
A| Large 34 litre capacity 
(1.2 cu. ft) weighs 17 Ibs. 
empty. Ext. 21 "Lx 16" Hx 
| ?6"'W int. 16 "Lx 12H 
| x 11*""W. Operates on 
12 volts DC with supplied 
power cord or with 
| optional 12VDC/TIOVAC 
power adaptor. 


The P34 is the full-size member of the 
Koolatron family of portable electronic fndges. 
Itis designed especially for the serious traveler 
and outdoorsman and will refrigerate more than 
3 times the contents of the P10. As a hunter, 
camper, boater, you'll be amazed at the capacity 
and convenience. Fits into any boat, van or camper 
or back seat of your car. Plugs into your cigarette 
lighter receptacle and refrigerates over 40 lbs. 
of food (no space wasted by ice), yet it draws no 
more power than the P10. With our optional 110 volt 
adaptor, you'll find endless uses as a bar fridge, 
cottage fridge, office fndge. Your P34 has all the 
advantages of the P10 without the heating cycle or 
low battery indicator but with all the capacity 
needed by the outdoorsman. l 


MODEL P34A - 
ULTIMATE RECREATIONAL 
FRIDGE AND 

FOOD WARMER 


. $189.00 
(in Canada $199.00) 
The same size, color, weight and capacity as the 
P34 but includes food warming features, fully 
adjustable temperature control and low battery 
warning indicator. 


The P34A is our top of the line portable. 
It heats, it refrigerates and with specially designed 
electronic circuit control (patent applied for) it 
allows you to dial a complete range of tempera- 
tures from very cold to very warm. You wine buffs 
will find it indispensable to chill up to 1 doz. wine 
bottles at just the nght temperature. Low battery 
indicator warns you when you need a recharge 
and the sensing circuits efficiently control your 
power consumpton to save on battery drain. This 
is our best-of-the-line, recreational fndge and food 
warmer with all the bells and whistles for the 
disceming buyer who demands quality, size and 
complete versatility. Use from a cigarette lighter 
receptacle or plugged into house current with 
our optional 110 volt adaptor. 


ORDER TODAY WITHOUT OBLIGATION! 

Simply complete the attached order form or 
phone collect and we'll rush you your portable on 
our no risk 21 day trial offer. Each unit comes with 
complete instructions and a written] year warranty. 
In the unlikely event you ever need service, we 
have major service centres in New York, Arizona 
and Canada. When you receive your Koolatron, use 
it constantly for 3 full weeks without risk. 

If you ordered our optional 110 volt adaptor, 
plug itin, then use your portable immediately as a 
bar fridge or around the patio or pool. Next plug 
the fridge into your car or RV. Take your family out 
for a weekend trip. Enjoy fresh home-cooked food 
as you thumb your nose at those expensive 
restaurant stops. If after you've thoroughly tested it, 
you don't agree that your Koolatron represents a 
major breakthrough that will save you ime, money 
and bother for years to come, send it back for a 
full refund. You can't lose ... we guarantee it. 

5o be among the thousands to discover that 
the ice age is over. Don't waste another dollar on 
ice ... order your Koolatron with no obligation today! 


Forrush delivery phone your order in collect to: 


0-705-737-0842 


Koolatron Industries Limited 
56 Harvester Ave, Batavia, New York 14020 
230 Bayview Drive, Barrie, Ontario, Canada 
Or use this handy order coupon. 


| €Koolatron ^: 


Industries Limited 
56 Harvester Avenue, Batavia, New York 14020 
Canada: 230 Bayview Drive, Barrie, Ontario L4N 4T8 


Send me with full refund privileges. 

— — Koolatron P10 at $129.00 ($139.00 in Canada) 

— — Koolatron P34 at $168.00 (8179.00 in Canada) 

— —Koolatron P34A at $189.00 ($199.00 in Canada) 

— — Koolatron OV adaptor at $29.95 ($34.95 in Canada) 


Please add $8.00 for handling and delivery per unit. 


ge for shipping adaptor if ordered with unit. 
Add $3.00 for shipping adaptor by itself 
(N.Y. Ont. and Quebec residents add sales tax). 


| [ understand that I may return any item undamaged 
within 21 days and receive a full refund if] am not 

| satisfied. 

Olenclose my check or money order for 


5 71 please charge it to my 
OVisa O Mastercharge لا‎ American Express 


Account Number 
Expiry Date 


Signature — 
(necessary to send merchandise) 


| ZIP CODE ` PHONE | 


LOOK AND LISTEN 


By WILLIAM J. HAWKINS 


Sinclair flat CRT TV 


Speak to me 


"It's four thirty," said the small clock radio 
in a somewhat gravelly voice. 

"Your dinner is ready," added the mi- 
crowave oven in a distinctly feminine 
tone. 

"Come on," | said out loud, doubting 
what | had just heard. 

“On?” queried another voice, this time 
from a nearby TV set. "Okay," it replied, 
and the set popped to life, automatically 
fine-tuning a midday soap. 

| was surrounded by home appliances 
of the future at the last Consumer Elec- 
tronics Show. To my left, a man was lis- 
tening to a desk-top calculator; to my 
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Sharp talking calculator 


Crown microphone 


right, a woman was giving instructions to 
a home computer through its attached mi- 
crophone. 

It was eerie. Using new voice-recogni- 
tion techniques, some of these appliances 
understood the spoken word. And, using 
digital synthesizers—circuits that can utter 
specific sounds based on how they're pro- 
grammed—they spoke in clear, concise 
English. 

They were prototypes, but you can't 
help wondering how long it will be before 
your stove apologizes for burning the fari- 
na or your vacuum pleads with you to 
empty its bag. Texas Instruments now 
sells a talking computer (see the article in 
this issue), and General Instruments has 


just announced a new synthesizer chip 
that can be programmed to speak in a 
mechanized-type voice—or precisely 
mimic any human voice. So, when your 
new John Wayne refrigerator tells you to 
"beat it till supper time," you can bet 
you'll stay on your diet. 

Other prototypes were more visual: 
Sinclair has put its flat CRT to work in a 
three-inch diagonal desk-top TV. Its price, 
when available, will be about $125. 
Sharp's multivision color TV can electron- 
ically break the screen up into nine sepa- 
rate areas. Each area will display a still pic- 
ture frame, so you can see what's on most 
of the channels all at once or show con- 
secutive frames of one event. 

And, finally, one product that's avail- 
able now is a new recording microphone 
from Crown. It's called a pressure-zone 
mike and it disregards conventional audio 
phase cancelling. The result: Bolt it to the 
floor of a recording hall and it will record 
only the instruments, say its maker. Paper 
rustling and coughing are ignored. It's 
priced under $350. 


Quick looks 


€ By the time you read this, program 
captioning for the deaf should be in full 
swing on ABC, NBC, and PBS television. 
To see the caption lines, an adapter box, 
available from Sears, must be connected 
between the antenna and the set. The box 
extracts the text information from unused 
scan lines in the TV broadcast and super- 
imposes the lines at the bottom of the nor- 
mal picture. 

€ Sales of VCR's areup over 70 percent 
at the beginning of 1980 compared to '79 
and strong competition between the ma- 
jor networks is bringing out the best in 
movies for us to tape. Perhaps that com- 
petition may extend into the morning 
hours, too. It doesn't take a network pres- 
ident to figure that good late-night movies 
will be taped—along with their commer- 
cials—and that prime-time television may 
eventually become a thing of the past. 

© The latest on video discs? Matsushi- 
ta is dumping its groove-guided pressure 
pickup system and is joining with JVC to 
produce its Electro-Tracking Capacitance 
pickup system. This capacitance tech- 
nique is designed to be inexpensive, like 
the RCA Groove-Guided Capacitance sys- 
tem, but grooveless, like the Philips-MCA 
Optical-Tracking pickup system, so spe- 
cial effects such as slow scan and freeze- 
frame can be built in. Meanwhile, RCA has 
signed a deal with CBS for the manufac- 
turing and distribution of SelectaVision 
discs. That should guarantee software 
availability when the machine is intro- 
duced in December. 


A PS P.S. 


Ordinarily, | wouldn't tell you about some- 
thing that's being discontinued, but this 
one is different: J.C. Penney has filled a 
unique hole in the home audio/video sys- 
tem with a VTR Component TV. It looks 
like a hi-fi amp, and delivers high-fidelity 
TV audio to your system, but it also has a 
built-in, five-inch picture tube with tuners 
to monitor recordings off your VCR. You 
can still get one (about $200). Gis) 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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LTER. 9 Mg. nar 0.8 Me 

ANICOUNE av. per cigarette by rr method; بي‎ 
AMENTHOL: 11 mg. "tar", 0.8 mg. nicotine, ١ 
FILTER 100's: 12 mg. "tar", 0.9 mg. nicotine, 
sav. per cigarette, FIC Report DEC. 79. 
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THERE'S MORE TO CUTLASS SEDAN 


Cutlass Watchers, compare 
Cutlass for mileage. Don't be 
attracted to this car just because 
of its looks. About a half-million 
people are going to buy a Cutlass 


Ene: this year and 
| many will do 
EPA Est. MPG | Hwy. Est MPG SO because of 
| DIESEL ENGINE the V6 engine. 
22 3 4 This spunky, 
EPA Est. MPG | Hwy. Est. MPG exar 
! powerplant 


has an EPA estimated mpg of 


and an estimated 27 out on the high- 


way. With the available diesel V8, 
you get even better mileage. 


REMEMBER: Compare the boxed "esti- 
mated mpg” to the "estimated mpg" of 
other cars. You may get different mileage, 
depending on how fast you drive, weather 
conditions, and trip length. 

Actual highway mileage will probably 
be less than the estimated highway fuel 
economy. Estimates lower in California. 
Diesel not available in California. 

Oldsmobiles are equipped with GM-built 
engines produced by various divisions. 
See your dealer for details. 


Compare Cutlass for comfort 
and flair. This mid-size four-door 
is an Oldsmobile. And that means 
the comforts of home are yours 
once you slip inside. The luxurious 
seats you see below come as 
standard fare on Cutlass Brougham 
Sedan. The front seats adjust 
independent of one another. Rich 
velour is standard. Automatic 
transmission, power steering and 
power brakes are standard. And 
you can select from 85 other avail- 
able luxury and convenience items 
that will make your Cutlass your 
very oun Cutlass. 
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Compare Cutlass for its high 
resale value. It's a fact: Cutlass 
has one of the highest resale values 
among all mid-size cars. That's 
important when you're buying a car. 
Cutlass's high resale, in effect, can 
provide added value at trade-in 
time. 

These days you owe it to yourself 
to compare before buying. Stop in 
at your Oldsmobile dealer today. 
He'll do everything he can to make 
you one of the half-million Cutlass 
Watchers who'll become Cutlass 
Owners this year. 

It'll be mighty nice 
Knowing that the 
Cutlass you bought was 
the right car to buy. f 


No wonder Cutlass 
is now America’s 
#1 selling car. 


WE'VE HAD ONE BUILT FOR YOU 


PScar test & driving report 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, O. 


Chevrolet 
Fairmont 


è Malibu 
Chrysler 


AMC 
Concord 
LeBaron 


Ford 


EPA economy 
Acceleration 
Braking 
Handling 
Maneuverability 
Ride comfort* 
Quietness 
Roominess 
Visibility 
Entrylexit ease 


W O1 e نظ هف‎ UU r2 C2 £I CO 
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*Authors' evaluation; not measured 
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1éSe midsize wagons 1 
ockwise “from .fore- . 


M Chevrolet Malibu; . 
^ C Concord. C Chryslér ie 
inana Fota. TARNEN; 


Midsize 


wagons 


— roomy, comfortable, 
all-purpose vehicles 


By JIM DUNNE and ED JACOBS 
PHOTOGRAPHS BY GREG SHARKO 


Station wagons haven't been over- 
looked in today's urgent drive for fuel 
economy. Smaller wagons are now be- 
ing called on to do the work of larger, 


heavier predecessors. Because of good 
design, however, losses to the wagon 
buyer are minimal. 

For many people, versatile midsize 
six-cylinder wagons like AMC Con- 
cord, Chevrolet Malibu Classic, 

Continued 


PS cor test & driving report 


Chrysler LeBaron Town and Country, 
and Ford Fairmont Country Squire 
are excellent substitutes for full-size 
cars—even full-size wagons, in some 
cases. Sure, interior volumes and 
trailer-towing capacities are reduced; 
but carrying capacity, ride comfort, 
high-level luxury, and other big-wag- 
on features can still be found in rea- 
sonably good measure. And you get 
them in more economical, easier-to- 
drive cars. 

Their smaller size makes them sim- 
pler to handle in traffic, and they can 
be easily parked in spaces that full- 
size cars and wagons would have to 
pass up. In addition, their lighter 
weight cuts steering effort and helps 
make them easier to maneuver in 
tight quarters. 

Malibu and LeBaron are rated as 
six-passenger models, though the 
seating is more crowded than in full- 
size wagons. Fairmont and Concord 
are designed to seat five, but six 


EPA fuel mileage (mpo) 


i" 
3 = 5 3 te 
BEN 
3 iF 35 8r 
9 82 EF p 
ri ós Ge to 
Highway 25 26 23 27 
City 18 19 16 20 
Calif. city ——— 16 . * . 
*Six-cylinder engine not available in California ' 
Observed fuel mileage 
(steady-state mpg) 
35 miles per hour 267 263 231 258 
55 miles per hour 21.1 190 176 195 
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adults could probably be squeezed into 
them, too. If luxury and comfort are 
important, you can get pretty much 
whatever you want on these cars. 

Cargo-carrying capacity is obvious- 
ly one of the most important consider- 
ations with this sort of utility vehicle. 
Cargo capacities range from about 60 
cu. ft. to nearly 80, more than enough 
to serve many families and busi- 
nesses. And these cars can do it with 
much better economy than full-size 
wagons with their smallest engines. 

While the biggest advantage of 
these cars—better fuel economy— 
stems from their smaller, six-cylinder 
engines, the biggest drawback also 
stems from the power plants. Sluggish 
performance dogged three of the 
cars. Their engines are adequate for 
everyday driving, but acceleration is 
lackluster, and they don't have very 
much power in reserve for passing or 
hill climbing. Engine smoothness, 
though, was a pleasant surprise. 
While we did notice some vibration at 
times, as when starting a cold engine 
or climbing a hill, we don't think the 
average driver would object. 

Except for the Malibu, interior 
noise levels were definitely higher 
than those of similar sedans. Part of 
the increased noise stems from the 
open rear compartments found in all 
station wagons, which allow drive- 
train and road noise to enter the pas- 
senger compartment unabated. 


AMC Concord | 

Concord is the oldest design in our 
group, and has the biggest engine. 
Surprisingly it was best in both our 


acceleration and economy tests. It is 
smallest inside and out, and is the sec- 
ond lightest, just nosed out by Fair- 
mont. Although its body styling is dat- 
ed, AMC’s designers are continually 
refining things to freshen its looks. 

Concord is considerably smaller in- 
side than the others, although not re- 
ally cramped. Design tricks such as 
setting the dash well forward of the 
passenger give a feeling of more spa- 
ciousness. 

The driving position is good and so 
is visibility all around. The front seats 
are comfortable and look good, with 
headrests that retract flush with the 
top of the seat. 

Instruments are neatly clustered in 
front of the driver. Unfortunately, the 
important high-beam indicator is 
blocked by the steering wheel. Radio 
and heater/air-conditioner controls 
are grouped to the right of the steer- 
ing wheel and are easy to reach. 

Rear seating is a bit tight, since 
Concord has about two inches less hip 
room than its competitors. The seat 
backs are extremely upright and are 
considerably less comfortable than in 
front. They are also relatively hard, 
and the padding isn’t very well con- 
toured. 

In terms of luxuriousness, Concord 
gives away nothing to the others. Car- 
peting expanses on the door panels 
and seat backs are among extra 
touches in a decor package that seems 
better thought out than those on some 
newer cars. 

Concord's best features center on its 
258-cu.-in. engine. In the second- 
lightest car, it was nearly three sec- 
onds quicker to 60 mph than Fair- 
mont, yet still got better fuel economy 
in our 55-mph cruise test. Concord 
also tied Fairmont for second place in 
the high-speed handling test, and tied 
the Malibu for top honors in maneu- 
verability. 


Chevrolet Malibu 


Aside from its unnecessarily com- 
plicated split-tailgate arrangement, 
the Malibu wagon offers a fine combi- 
nation of comfort and convenience. Its 
low interior noise levels rival those of 
many sedans, perhaps because Mali- 
bu alone offers separate body and 
frame construction. 

Besides providing the most front 
leg-room, Malibu offers a comfortable 
driving  position—somewhat more 
flattened out than some cars because 

Continued 


Concord locks brakes in 60-mph panic 
stop, yet slides fairly straight. With cold 
brakes, Concord's stopping distance was 
longest; with hot brakes, next longest. 


Get into the booming fielc 
of solar technology. 


Now NRI's Home tional Post- 
Study Course in uate Training 
Air Conditioning, at York Institute 
p es me and | Graduates of the Master 
Heating Includes P" Course are eligible for a concen- 
Training in Heat F^, trated week of resident training 
Pumps and Solar Î Seem at the famous York Institute at 
Energy Systems. e" no extra charge for tuition or 
Prepare yourself for a training materials. Here, you'll 
whole new career in one of the work on advanced industrial 
fastest growing fields around. , equipment under the guidance 
As energy needs continue to KOR . of expert instructors. Only NRI 
and energy sources be- / includes this opportunity. 
come scarcer, the demand for SSeS ^nm Send for Free 
skilled technicians will soar. ا‎ Catalog, No Salesman 
NRI can get you started in this ^w Will Call 
opportunity area, and you Use the postage-paid card 
learn at home in your spare ~~ to send for NRI's free catalog 


time, tailoring your training to 


your need with a choice of NRI’s | 
basic or Master Courses. standing. You even get a top-quality 
Includes Professional professional vacuum pump for trouble- 
Vacuum Pump and Tools | shooting experiments and use on 


NRI training is practical train- 
ing. Along with “bite-size” lessons in 
theory and practice, you get practical 
bench training. NRI’s Master Course 
includes professional tools...a sys- 
tem analyzer, leak detector, tubing 
and joint tools, and more. Plus dem- 
onstration units that graphically 
bring principles to life for easy under- 


the job. 


Small Engine Repair 
There's plenty of opportunity for the 

man who can service power mowers, garden 
tractors, chain saws, tillers, outboards, 
mopeds, motorcycles, and other small en- 
gines. NRI training includes professional 
tools...inductive tachometer, volt-ohm meter, 
torque wrench, valve spring and ring com- 
pressors, and more. And you learn by doing, 
actually building a 3 1/2 HP engine as part of 

| your training. Choice of basic or advanced 
courses. Check postcard for catalog. 


| Electrical Appliance Servicing 
Good appliance repairmen are hard to 

come by. NRI trains you for your own full- or 
part-time business in fixing everything from 
toasters to refrigerators and freezers. Step-by-step 
training includes professional tools and instru- 

| ments like clamp-on ammeter and appliance 
multimeter. Check postcard for catalog. 


win 


showing all the equipment and 
describing the complete course. 
Over a million students have trained 


| at home the NRI way. You can, too. 


If card has been removed, write to 
the address below. 


Or check out these other growing fields. 


Auto Repair and Servicing 
A good mechanic can work just about 
anyplace he wants to. NRI “hands-on” home 
training covers what you need to know from 
headlight to taillight. Includes professional 
tools like inductive timing light, ignition 
analysis and tune-up instrument, vacuum 


| test pump, and the latest advance in diag- 


nostic instruments, a digital read-out tune- 
up analyzer. Approved by Richard Petty, 
America’s winningest stock car driver and 
NRI automotive consultant. Choice of two 
courses, check card. 

Education Center 


" i 3939 Wisconsin Avenue 


ü Washington, D.C. 20016 


NRI Schools 
McGraw-Hill Continuing 
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the seat is closer to the floor, but not 
objectionable. Like the other cars, vis- 
ibility all around is excellent, and 
seating comfort is good. 

Our Malibu had the optional gauge 
package, and provided much impor- 
tant information. Only the clock was 
hard to read. Like the Concord, the 
high-beam warning light was blocked 
by the steering-wheel rim. 

Our Malibu had low interior noise 
and was remarkably free of rattles 
and squeaks, despite the increased vi- 
bration from the harder-riding P-met- 
ric tires now being used throughout 
the industry to boost fuel mileage. 
There was also some noticeable en- 
gine vibration when climbing a hill or 
passing another car, but it wasn't ob- 
jectionable. 

Engine performance was below 
what we expected. It surged notice- 
ably at turnpike speeds, but that 
wasn't our major objection—lack of 
power was. Careful gear selection 
gives the feel of good acceleration 
away from a stop, but beyond mid- 
range speeds Malibu goes flat, with 
comparatively little in reserve, as 
with the LeBaron and Fairmont. 

As in Malibu sedans, the rear win- 
dows do not roll down, a deficiency 
many owners find objectionable. 
Chevrolet claims that the rear vent 
windows and the car's ventilation sys- 
tem furnish all the fresh air rear-seat 
passengers will want. We don't agree. 
Another objection is Malibu's split- 
tailgate design, which looks flimsy 
and is more complicated to operate 
than the one-piece designs found on 
most other wagons. 

Malibu was quietest of the group, 
and also did well in track testing. It 
was fastest in the handling test, tied 
LeBaron for the best hot-brake panic 
stop, and tied Concord for fastest time 
in the maneuverability test. 


Chrysler LeBaron 


The LeBaron Town and Country, 
the flagship of Chrysler's wagons, is 
the most luxurious car in this group. 
It shares the same body with all other 
Chrysler wagons—Diplomat, Aspen, 
and Volare—and is also the biggest, 
heaviest wagon in the test. 

Its driving position is quite good, 
and is somewhat less flattened out 
than the Malibu's. Seating comfort is 
also very good and the plush velour 
upholstery really does an excellent job 
of keeping you from sliding around on 
the seat. 

Since LeBaron is the largest car in 
the group, it isn't surprising that 
many of its interior dimensions are 
the roomiest. Like the other wagons, 
comfort and convenience options can 
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bring LeBaron up almost to luxury 
limousine standards. 

The 225-cu.-in. six in this car is a 
trifle undersize and makes LeBaron a 
slow performer. Its 20.9-second tim- 
ing from zero to 60 mph is the slowest 
in the group, marginally slower than 
the Malibu. At the lowest speeds and 
from a stop, however, LeBaron seems 
liveliest, due to clever gearing 
choices. Above those speeds, though, 
it's as flat as Malibu and Fairmont. 

Ride comfort is the best in the 
group, just edging out Malibu. In inte- 
rior quietness, handling, and maneu- 
verability, though, LeBaron isn't up 
to the others, partly because of the 
400—-800-lb. weight penalty it 
carries—which also dragged down its 
fuel economy. 

Steering sensitivity, surprisingly, 
seemed better than the Malibu's and 
almost equal to Fairmont's. Our car 
was almost completely rattle- and 
squeak-free, but, like the others, there 
was a bit more thumping from the P- 
metric tires. 


Ford Fairmont 


Fairmont is the newest midsize 
wagon, and is the best contemporary 
example of efficient space utilization 
in a front-engine/rear-drive car. It's 
only two inches longer than the Mali- 
bu, but it has about 10 percent more 
cargo volume. It is also more than 400 
lbs. lighter, a bit quicker, and can de- 
liver slightly better economy at high- 
way speeds. 

Its interior is roomy enough for four 
adults to ride in comfort, five with a 
little crowding, and maybe six if you 
do some stuffing. Seating is comfort- 
able, with a driving position perhaps 
more upright than in some of the oth- 
ers, although equal in comfort and 
layout. 

The "flag" style rearview mirrors 
are neatly faired into the fronts of the 
vent windows. Adjuster levers are 
mounted right on them, rather than a 
couple of feet away, which makes for 
quick, positive adjustments. The vent 
panes open precisely and surely by ro- 
tating adjuster knobs, just like some 
expensive European cars. 

The heater/air-conditioner controls 
are tidily grouped to the right of the 
instrument panel, but are too far from 
the driver for comfort. In our car, the 
heater was hard to regulate at low and 
moderate settings, although maxi- 
mum output was quite good in cold 
weather. 

Visibility is excellent, and parkway 
ride and handling are both good. 
There is a bit more "feel" in the steer- 
ing—a rack-and-pinion system where 

Continued 


ah 


Spare-tire stowage is under rear floor in 
all four wagons. High-pressure tempo- 
rary spare in AMC Concord (top) is set 
well to left, leaving sizable space for 
hidden storage. Chevrolet Malibu (cen- 
ter) has smaller, right-side hatch, with 
less-usable storage. Chrysler LeBaron's 
centrally mounted spare leaves smaller 
spaces around its perimeter. Ford Fair- 
mont (not shown) has centrally 
mounted spare, no hidden storage. 


You get one shot at it once a year: the Indy 
500. So race car designer-builder Jim Hall 
goes all out. He's got two-time Indy winner 
Johnny Rutherford behind the 
wheel of his famed Pennzoil 
Chaparral. Rutherford and a 
$40,000 Cosworth engine 
make it go. And a motor oil that 
does all an oil can do, helps keep it 
going. The oil? Pennzoil. Be- 
cause you dont take chances 
when you have the chance to 
win. Besides, who wants to 
wait until next year? Pennzoil. 
Theres one for your car. 
Ask for it. 
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the feel 1s desirable for safer driving. 
Our one complaint about the power 
steering is that turning the steering 
wheel to full lock loaded the system 
and stalled the engine. 

The Fairmont seemed bouncier and 
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High-speed handling is checked in fast 


double lane-change. All four cars are seen 
veering back into right lane, near end of 


choppier over rough sections than the 
others and had some tail skittering. It 
never really got to be a problem, 
though. 

The Country Squire interior is com- 
fortable and pleasant looking, but it's 


cm gee 
tab fus : 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


5 ^ * 


4 + 


| = KING. 16 mq. ‘tar’, 1.1 m nicotine, | 


E 


POPULAR SCIENCE 


ti 


OU's: 20 mg. tar , 1.4 mg. nicotine, av. per cigarette, FTC Rep 
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Ie 
test grid (see diagram at left). Malibu 
turned in fastest speed (far left, above), 
displayed only moderate body roll. Fair- 


ml 


not as elaborately decorated or visual- 
ly appealing as the others. 

The instrument panel had only a 
speedometer and fuel gauge, with all 
other functions monitored by warning 
lights. The low dash is designed to aid 
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mont appeared to corner flatter (left cen- 
ter), but couldn't match Malibu. LeBaron 
also appeared to corner flatly (right cen- 


forward vision and to give a feeling of 
spaciousness, but some drivers may 
find that the instruments are set too 
low for quick reference. 

The rear hatch is as easy to use as 
the others, and is much more conve- 


ter), but was slowest. Concord tied Fair- 
mont for second fastest speed (far right), 
showed moderate body roll. Steering re- 


nient than the Malibu's split design. 
The load floor is flat, and is restricted 
only by the normal intrusion of the 
fender wells. 

Fairmont won only our cold-brak- 
ing tests, but was close to the best in 


sponse, cornering power, and emergency 
evasive capabilities are among the factors 
examined in this test. 


nearly all other tests and is about the 
best all-around in interior measure- 
ments. That adds up to a pretty good 
package, even if it does fall a bit short 
on luxury. B 

For specs and test results, turn page 
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INTRODUCING T 
ÜF 4-WHEEL DRIVE 


_ Grab your gear — the first 4x4s by Datsun are here! With the 
biggest choice of compact 4- wheel drive truck bodies in America. 


TOUGH IN THE ROUGH, SMOOTH ON THE ROAD 
Datsun takes 4- wheel drive where the competition's never been. 
With the highest minimum ground clearance in the class. Solid steel 
plates to protect underbody parts. A werful overhead cam engine. 
A separate high/low range 4x4 transfer stick. And enough built-in 
tough to tame the roughest road. 
But there's plenty of beauty in the beast, too. The new Datsun 
4x4s have independent front suspension and big 15-inch wheels to 
glide you in road-smoothing comfort. 


ROOMIEST COMPACT 4-WHEELER IN HISTORY 

The Datsun King Cab 4x4 has over 7.1 cubic feet of inside storage 

space — and optional jump seats inside! Now check out the standards: 
reclining buckets, tachometer, trip odometer, flip-out rear side 

windows, flip-down cargo light and the only standard 5-speed in the 

class. No 4x4 can treat you more like a king! 
And if you're looking for a long bed, Datsun's the longest in the 
class with over 7 feet of cargo length. 


REMINDER: BE GOOD TO YOUR LAND 
Rugged as the new Datsun 4x4s are, it's important to respect the 
natural beauty of our wilderness land. Use 'em on the off-road roa ds, 
and in designated rec vehicle areas. That'll keep us all truckin' for a 


long time to come. : 
Visit your Datsun dealer, 
and test drive the hottest | 
4 wheels in America today — 
one WE ARE DRIVEN 
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| AMC Concord, Chevrolet Malibu, Chrysler LeBaron, 
and Ford Fairmont— dimensions, specs, test results 


i AMC Chevrolet Chrysler Ford 
TTT 5 DIMENSIONS (inches) Concord Malibu LeBaron Fairmont 
in xi ڪڪ 2 27 | كاك‎ SN Wheelbase ............ 108.0 108.1 112.7 105.5 
He كك و‎ we Overall length .......... 185.0 193.4 205.5 195.5 
verall height .......... : f : 4.4 
Overall width........... 71.0 71.2 74.2 71.0 
Track; ER occurs e ies 57/.6/57.1 58.5/57.8 60.0/59.5 56.6/57.0 
pune clearance ....... E ES ES. 6.22 
ront head room ........ ; 38.5 9.2 39.0 
Front hip room ......... 54.4 52.2 56.8 56.2 
BEBBSSRESEEEEEERER Front legroom.......... 40.8 42.8 42.4 417 
| | CHEVROLET MALIBU; | | | | | | | Rear head room......... 37.9 38.5 38.7 38.9 
Rear hiproom.......... 53.6 55.6 56.6 55.2 
Rear leg room (min.)..... 36.1 35.9 37.4 35.3 
Rear knee room (min.). .. . 0.6 0.5 1.9 1.6 
Couple distance ........ 31.2 31.1 33.8 33.0 
SPECIFICATIONS 
Engine typê............ 6 6 6 l6 
Displacement (cu. in./L) . 258/4.2 229/3.8 225/3.7 200/3.3 
Compression ratio....... 8.3:1 B.6:1 8.4:1 8.6:1 
: TP p Ne ED ACRES 120 ¢ 3600 10 ê 3800 30 @ 3600 95 @ 200 
| | et hp & rpm. 2.22.04 | a 4 
SC Met torque @rpm....... 210 @ 1800* 190 @ 1600 160 (2 1600 152 @ 2200 
5 CHRYSLER LeBARON —ALLLLLLLI. Transmission. .......... Three-speed Three-speed Three-speed Three-speed 
T automatic automatic automatic automatic 
TAND icones vu /3: : : 
Tire make و ع‎ Goodyear Goodyear Goodyear Firestone 
TIE TVDE Le eee ee Custom Polysteel Custom Polysteel Custom Polysteel 721, steel-belted 
la ial radial radia 
TIm Se Snes P195/75R14 PI95/75R14 FR78-15 P185/75R14 
Steering «cora د‎ Recirculating-ball, Recirculating-ball, Recirculating-ball, Rack and pinion, 
power pawer power power 
Overall steering ratio . ...ب‎ 17.0:1 17.5:1 18.7:1 20.0:1 
m EBEEEHE 5 ls عملا‎ to un adds ud 2 xi EM 
urn diameter (ft.). ...... 34. à 
Wegen Front suspension........ Independent, un- Independent, single Independent, lateral Independent, hy- 
equal-length control lower control arms, non-parallel control brid MacPherson 


—— ¬ 


Rear suspension . . 


arms, coil springs 


Solid axle, Hotch- 
kiss, semi- -elliptical 


coil springs 


Solid axle, Salisbury, 


four-link, coil springs 


arms, transverse tor- 


sion bars 
Solid axle, Hotch- 
kiss, semi-elliptical 


wicoil spring on 
lower control arm 
solid axle, four- 
link, coil springs 


leaf springs leaf springs 
Syaka E a پک‎ Front stabilizer-bar diameter 
M zm... 35 O) tin. M. — None None None None 
ear sta i izer- r iameter 
OTN Dl se cde xd vETU None None None None 
" . Trailer towing (max. Ibs.).. 2000 5500 2000 1500 
Contemporary midsize station wagons Draper tengis weight sie — = A" 
H max. e ا ا‎ 
are smaller, lig hte r reasonably POM ys Brakes seas Disc/drum, power Disc/drum, power Disc/drum, power Disc/drum, power 
and more fuel-efficient than their prede- Brake swept area (sq. in.) . 326.8 307.8 355.0 301.6 
i Fuel tank (gal.)......... 16.5 18.2 18.0 14.0 
CESSOLS, AWON though all still Use older, EPA cargo volume ‘Sia a 57.0 71.8 71.8 79.5 
front-engine/rear-drive configurations. Liftover height (in.) . 24.2 24.4 22.9 28.6 
Curb weight (Ibs.) . 2816 3282 3616 2801 
FIR weight distribution (%) 52/48 50/50 52/48 52/48 
a | ago š Basic price . $5177 $5653 $7112 $4721 
PS serviceability ratings Price as tested ......... $8190 8778 $9420 $6976 
ee Major options on test car.. A/C $734, 258 en- A/C $601, power AIC $626, power A/C $571, auto. 
How easy is it to service these cars? To gine $ ie e door sud 132, door ipn 136, id nu. 3.3 
: | 3 : TH trans. , white- wer windows wire wheel covers iter engine ' i 
give you an approximation of how dif wall tires $149, 202, two-tone $260, power seats Country Squire 


ficult it is for a typical person to per- 
form various service operations, we. 
examine each test vehicle. The num- | 


power windows and 
door locks $289, 


AM/FM stereo $236, 


cruise control $104 


paint $123, cruise 
control $112, auto. 
trans. $358, power 
steering $174, 


$212 


package $458, 
rear defroster 
$101, AM/FM ste- 
reo $183, power 


TT n TT à uge package windows $191 
bers mean: 1, very difficult; 2, difficult; 134. AM/FM stereo 
3, average degree of difficulty; 4, easy; $192, power seats 
5, very easy. $244 
" TEST RESULTS 
v S gt E Acceleration (sec.) 
S EZ 22 83 O-mple. sees 16.0 20.5 20.9** 18.7 
Ge T eS pE 25-70 mph . 18.0 23.3 26.9** 22.6 
i8 63 8$ P$ Brake test (cool) 60-0 mph | 
Checking fluid levels: Stopping distance (ft.) . 173 158 136** 131 
Battery 5 5 4 5 Pedal pressure (Ibs.) . . 105 150 130 90 
Master cylinder 4 5 4 4 Disc temperature CF)... 128 125 190 158 
Windshield washer 5 5 5 5 Brake test (hot) 60-0 mph 
Engine oil 4 3 4 3 Stopping distance (ft.).. 164 147 147** 169 
Coolant 5 5 5 5 Pedal pressure (Ibs.) ... 180 180 90 160 
Disc temperature CF)... 566 515 632 452 
Checking the engine: Interior noise @ 60 mph 
Spark plugs ES EE eH 65 69 70 
Distributor Handling test (mph) ..... 58.2 60.0 56.3 58.2 
Carb adjustment Maneuverability test (mph) 29.1 29.1 26.8 2B.1 


Oil filter 
Oil fill 


5 3 
4 1 
3 4 
3 1 
3 3 


TEST CONDITIONS: Ambient temperature, 47 °F: relative humidity, 58 percent; barometric pressure, 29.89 inches Hg 


*Estimated **Measured manually 
Replacing hoses: 
Upper radiator hose 5 - —— 
Lower radiator hose 3 i ` 
Heater hoses 4 Performance comparison with selected models 
Changing bulbs: l 
ira ia 3 : s : TT ايد وت‎ 8 rakes en TERT 5 is 
^ y pg (city tion 0-6 mp ot andling aneuver- 

p parking 1M 9 8 : i driving) ^ mph (sec.) (ft.) (mph) ability (mph) 6omph 1 3A) 
Front directionals 3 3 4 3 1978 Mercury Zephyr wagon V8 16 12.0 216 i * 72 
Rear directionals 2 3 3 3 : 
Rear running lights 2 3 3 3 1978 Chevrolet Malibu wagon 8 16 12.9 127 — 3 ee. 70 
Checking fuses: 3 3 4 4 1978 Plymouth Volare wagon V8 15 14.1 155 -— " 71 

Spere-tir ac ebr ei ai 4 4 4 4 1979 Ford Fairmont 6 18 15.9 149 62.4 26.8 68 
Changing bel 3 3 3 2 : 
*Sealed 1978 AMC Concord 6 0 7 13.4 152 56.3 28.1 67 


*Not tested; track covered by snow. 


A TH | N Havea — Hand-sized 
n. S 0 L AR heavy load? $200 home computer 


Y ممه مويله‎ MHIL | 
[ 1512/24-Hour Quartz 


. Alarm 
' Chronograph 


Now with fashionably thin styling. 
long-lasting solar power, 12- or 
24-hour selection, alarm and full 
chronograph. 


Featuring: 

: e Famous Quartz Accuracy to +5 
Seconds a Month 

Thinnest Solar Alarm e Built-in Electronic Calendar 

Chronograph Available ¢» Night Light for Evening Viewing 


at This Low Price! e Constant LCD Display 
e Day of the Week Indicator 
$4488 e Easily nd 'Snap" Type 
Bracelet 


Solar Power is now combined with remarkably thin styling and 
famous quartz accuracy in our best selling 12/24-Hour Alarm 
Chronograph. A combination that Seiko and Citizen can't match, 
even at $200 more! 


See the value you get for only $44.88 


e 24-Hour Alarm — Pleasant. but effective, alarm can be preset E | u r 
tor any minute of day or night. Constantly read indicator lets you 
know when it's set. | 

e 12/24-Hour Selection — You get conventional 12-hour time 


or 24-hour military time at the touch of buttons. Switch back 


LONDON, ENGLAND 
The Sinclair ZX80 costs only $200, yet 
it has the performance of units two or 
three times as expensive, the maker 
claims. A reduced number of parts and 


and forth as often as you choose. Or, leave it on 12- or 24-hour ||. ulls thru simplified construction help keep the 
time for as long as you want. A must for pilots, military person- | e price down, Sinclair says. One big — 


nel or anyone who needs the option of 12 or 24 hour time. 


e Powerul Solar Recharger — Fully recharges itself even in cutter is a touch-sensitive keyboard. 


artificial li ht. Power that's guaranteed for three full years with | : - : 
life expectancy of many Wer. Nu indie froullesomé battery || B The Easy Tuggerm Load Handler lifts The standard alphanumeric layout 
pa LAM Chronograph EA second precision, away the high cost of load handling. Our provides single-stroke entry of 22 
add time and lap time. Add time lets you time everything trom a tu j 2 
telephone call to airip.. upto 12 full hours. Lap fime iata you revolution ary breakthrough in gear de commands and statements such 
time each component within an event. Ideal for production man- sign, the patented Z-Axis Drive ry, gives RUN, INPUT, and PRINT. No shift 15 
eid sports fans, anyone with a critical time depen- you an unbeatable 42 to 1 Power Ratio. € xm n key words o a 
ب‎ © Continuously Shows: ! ine number and are anticipated. 
Suu Mou Tuts Wen Two Fai Sar e ف‎ Hous ie and Seconds " wen Lise wipe Fananie Aside from eliminating some te- 
e Vay OI WEEK ria | . a 1 A 
e AM/PM Notation in 12-Hour e 3-Dimensional Gear Drive dious typing, this relieves the Ran- 
! Node e Rustproof dom Access Memory (RAM) of that 
e Quartz Accuracy — to =5 seconds a month e Use It As A Winch function. Thus a small, cheap 1K RAM 
= @ Use It As A Hoist can do the work of 4K bytes in other 
| © Month, Day and Date — at Sun Mon Tuts We Tf Se sa Order Now at our introductory price computers. Another advance is a sin- 


| the push of a button. | d 


M | || 29 50 gle powerful Read Only Memory 
ا س‎ | FROM " (ROM) containing the basic language 
For Credit Card orders, call toll free interpreter, character set, operating 


COMPARE THINNESS! 800 835-2246 system, and monitor. The Z-80 micro- 


Thinnest Solar Alarm Chronograph available at this low price. Kanana racens cal o: 800 € 2421. processor handles the video display 
Seiko $250 — 10.5 mm Tor Tool Man Master, Ine.) Ine. for the first time on a single chip. 
Citizen $255 — 110mm Dat. Td redi Tool f Master | The 12-ounce ZX80 has no video 
Texas Instruments $125 nomm | Boulder, Colorado 80302 l console, but plugs into the antenna 
i r — — j uM dre ds : socket of any color or black-and-white 

Handsome Styling — Crafted, quality stainless steel back and Acata TV for monitoring. The display is 


bracelet. ا‎ goldtone model now available with 3 micron : ——————— SE : 
quality gold plating at $49.88. || g Signature — black on white for unusual clarity, 
15-Day No-Risk Trial — Try it for 15 days. if you're not com- | | B Ship to: z e | 

ISN, satisfied with its quality and Jeatures: retum it to us fora odii | i and consists of 24 lines of 32 charac- 
prompt refund of your purchase price. In addition, there's a full Street ters each. 


One-Year Manufacturer's Warranty against defective parts and | ; 2 
workmanship. City ` State Every statement line is entered at 
the bottom of the screen, where it is 


Easy To Order. Just call our toll free number below, or fill in the 
convenient order form. Order yours today! 


E SOM a ET | Please send me : $ 
MEDIA MARKETING, INC. | * lon Hand PoWeiSi Ey automatically checked for syntax, 
10155-9 Piana Road. Dalas TX T5228 1 Tuggers™ with 12' cable @ $29.50 ل‎ with any errors identified by a special 
Yes! Please send me | 1 90 MO OTE ةا‎ marker so they can be corrected. Only 


Thin Solar 12/24-Hour Tuggers™ with 30' cable @ $39.50 
Quartz Alarm Chronograph(s), with 15-Day No-Risk Return i 9 die 


Privilege, at $44.8B each, plus $2.50 postage and handling. 
| Texas residents add 595 sales tax. 


1ton Deluxe "Endless Chain" | 1 faultless lines can be added to the 


Pasy MES VEM with 30' program list at the top of the screen. 


ilvertone I ] Goldtone $49 88 ظ‎ : 7 | 
a Vr: -E-TON AA —1*^ ton 12V DC Electric Easy" An ordinary cassette player stores 
pil MEL Tuggers" @ $99.50 programs. The British company has 
c —————— وح‎ 1% ton 110V AC Electric Easy“ ! 
City Tuggers™ @ $109.50 some prerecorded ones, and U.S. soft- 
ng ane handling i na ' = 
State | P e د‎ > Tupper" ut ware is also acceptable. À printer and 
Pipes lundi مس وود‎ ud .50 for accessories vira ina i extra memory capacity are also avail- 
or even taster service, charge (0: niversa ounts man = AX 
L] Master Charge/Visa Expires | Drill Adapter @ $3.50 able. Other languages are planned 
quee Total Price لي‎ j ible overlay for the touch keyboard. 
ee eee ee L et NE vai y May 
| ORDER TOLL FREE 1-800-527-7066 | Madat ER: For more information, write to Sin- 
In Texas Call 1-214-349-3120 Prices Subject to Change clairs U.S. office, 50 Staniford St., 
€MMI-1980 — imei E y y Boston, Mass. 02114.—David Scott 
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Now you can create country fresh air in 
your home or office. And also watch 
cic arette smoke, poren, dust, and other 

rne particles disa ppear from your envi- 
miis tor less than three cents a week. 

All it takes is a small 272 pound pollution 
fighter named Ionosphere!M, Which, we're 
شت‎ is the M - 
superbly enginee 
under $200 air ionizer 
on the market today. 
Bar none. 

The Sharper 
Image is offering Iono- 


sphere through the = 
mail for just $89. | it is protected from 
eee the uper that 

11111165 the air you inevitably reduces. 

Erie more din ree ate proximately 3 wats Jerai lon output competitive units. 

enr pl 5 or con- opened 9 1 Ozone production: less than .03 ppm. We know a no ‘ng 

ventional filter system company that takes 

by creating a negative electrical field. One such in producing their product. 


4-inch unit will ionize up to 250 ere feet, 
or an average 12° X 20’ room. 

negative charge acts on floating —— S 
even invisible ones—causing them to cluster, 
fall to the floor or adhere to nearby surfaces. 
The air becomes pure, feels almost "washed" 
And Ionosphere is so efficient it requires no 
fan or other moving parts to disperse 

these ions. 

You probably have experienced this 
kh a d ling before. In nature, negative 
ions are continually recreated by the 
dynamic action of the sun, rain and lightning. 
Its why air smells sweet and invigorating ` 
after a thunderstorm, or deep in a forest. 
— in academia. 

ajor ion research has been conducted 

at ie niversity of California, Berkeley. Ion 
Systems, Inc.. a private company, was 
founded to manufacture ionizers to the 
rigorous standards of this research commu- 
nity. Headed by senior engineer D.A. 
Gehlke (formerly with the government's 
Polaris Project), 1 5.1. has built almost every 
hospital ion system in the 

. Their new portable 
Ionosphere is constructed 
with this same level of 


integrity. 


Ionospheres electronics are both superb 
and unique. It is the only ionizer that uses "pas- 
sive multi-stage" circuitry for its noiseless and 
noninterfering output (many units are known 
to affect radio reception). Most other units use 
a "vibration" mec , Which causes clicks, 


pope or an annoying high pitched whine. 


circuitry is 
embedded in epoxy 
resin, then encapsu- 
lated in an impact- 
© resistant sphere—a 


1 fine ceramic tile. 
= Hermetically sealed, 


er significant differences? For one, a 
vastly superior ion emitter than you'll find 
elsewhere. This easily removable element is 
made from surgical stainless steel bristle, not 
the more commonly used copper “fuzz” or 
nickel-plated points. (These have short life 
spans, do not clean easily, and in short time 
lower their output.) The ficio د‎ emitter 
will last a lifetime, and cleans easily under 
hot water. 

On other units, you'll also find inexpen- 
sive plastic cases. When exposed to a high 
voltage field, these petrochemicals can be 
converted to a harmful gas. But lonosphere's 
tile case is completely safe. 


More ions aren't necessarily better. 

One 4” Ionosphere generates approxi- 
mately 3.8 trillion ions every second. Unlike 
other units which produce an excessively 
high output (at the source only), the 
Ionosphere creates a more naturally bal- 
anced ion environment. You should also 
avoid units without stated levels of ozone 
production (Ionosphere is among the lowest). 


solid seamless ball of 


hy do we need lonizers at all? 

rban life has upset the natural electrical 
balance of the air. Modern conveniences like 
heating, air conditioning, telephones and 
televisions greatly deplete negative ion 
evels, robbing the air of its natural cleansers. 
This is also why we feel uncomfortable under 
fluorescent lights. 

lonsphere restores this balance in just 
minutes. The air smells good again, even 
after smoking. 

And, as a result of its work, you may 
need to clean your walls in a year or so. But 
be glad that same soot was kept out of 
your lungs. 

Try one, or order a system 
The $89 Ionosphere comes in white 

(#946) or black ceramic (#945). Or you ma 
expand your fresh air environment at an $1 
savings—with three units at $249; 2 white, 
one black, (#947). Either way, you can 
experience the freshest air you've probably 
ever breathed, without obligation. lono- 
sphere comes with full instructions and 
a one year warranty. And if you're not 
delighted, simply return your order 
within two weeks for a prompt and 
courteous refund. 


ORDER I NOW ' TOLL FREE. dem 


iz Credit Ed eire may Y call the toll- 
». {ree ordering number, seven days a 

* week, anytime. Please have the product 
H number ready. Or send your check, add- 
.. ing sales tax in CA (5.34 for one, 14.94 
* lor three). Plus $3.50 delivery. Please 


order now to insure early delivery. 


3 800 227-3436 


[n California 800 622-0733 


THE SHARPER IMAGE 


260 California Street, Dept IS— 051 
San Francisco, CA 94111 
(415) 788.8880 


THE AIR IONIZER 
_ WITHTHE SCIENTIFIC EDGE. 


© 1980 The Sharper Image 


NEW DEAS FROM THE INVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 


Pontoon-supported cables load ships offshore 

dent on tides. These load-supporting, 
continuous-loop cables would be coun- 
terweighted at the land end and tensioned 
offshore by the shape of this asymmetri- 
cal pontoon. Its hull displacement would 
be greater on the landward side. 


A set of aerial tramways, with cables run- 
ning between shore points and offshore 
towers, might speed the loading and un- 
loading of containerized or general cargo 
at crowded ports, while making the move- 
ment of deep-draft vessels less depen- 
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Switch uncouples mower blade 


Tens of thousands of injuries are said to 
be caused each year by misused, 
dropped, runaway, or otherwise out-of- 
control power mowers. Many accidents 
might be prevented by this deadman's 
switch. You'd have to grip the bar lever in 
the handle to run the rotary mower; re- 
leasing the handle would automatically 
disconnect the clutch and set a brake. 


The following patents have been issued on these inventions: Ship load- 
: 06 38 to H. Negre, Paris, and J.-P. Cathiard, Noyarey, France; 
amey mower—No. 4,158,944 to J. Rabinow, Bethesda, Md.; Paint dip- 
per—No. 4,106,434 to E. Vines, Wellesley, Mass.; Grill warmer—No. 
4,106,473 to S. Wandel, Bremen, W. Germany; Heat-saving blind—No. 


er—No. 4,1 
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Floating roller loads paint pad 
Flat, napped pads are convenient paint 
applicators, but can be wasteful when 
overdipping causes an uneven or too- 
thick coat. Installed crosswise in a stan- 
dard tray, this buoyant roller would adjust 
its height in J-slotted brackets as the paint 
level changed. The flattened roller faces 
would maintain a selected surface expo- 
sure to transfer uniform paint loads. 


Grill drawer keeps food warm 
Pivoted to shift the firebox from horizontal 
to vertical spit-holding service, this porta- 
ble camp or patio cooker would let you 
serve hot food to all your guests at the 
same time. If a large party required you to 
cook in shifts, you'd place the first-grilled 
batch in a drawer and store it below or 
behind the grease pan, where it would 
keep warm until the whole meal was 
ready for serving. 
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Blind cuts heat loss 


Some experts claim that heat loss through 
a double-pane window could be cut al- 
most in half by the inclusion of a third 
pane. To obtain a similar effect at lower 
cost and with greater convenience, these 
inventors would sandwich a tight-fitting, 
double-slatted blind between two panes. 
When closed, it would create three dead- 
air spaces with improved insulation. 


4,076,068 to J. Archer, Nyashamn, H. Larson, Vasterhaninge, Sweden. 

Copies of patents may be ordered, by number, from the Commissioner 
of Patents, Washington, D.C. 20231, at 50 cents each. To write to an inven- 
tor, if address above is insufficient, address him by name and patent num- 
ber in care of the Commissioner. 


New from Stewart-Warner 


MntPanel 


The world's smallest instrument panel alerts you to car 
problems before they cause costly damage. 


Aini-Panel is the miniaturized early Because Mini-Panel is so compact, Mini-Panel's enclosed back eliminates 
varning system that enables you to spot you can mount it on top of your dash- unsightly wires, so you have a profes- 
iroblems that may be developing while board —without obstructing your view of  sional-looking installation. 
ou drive. (Unlike traditional warning the road. Only 4-1/8" W x 2'H x 2"D, it You'll find Mini-Panel at auto supply 
ghts that don't go on until it’s too late.) ^ can also be installed below the dash, or stores and the automotive section of 
-atch those problems early, and you'll anywhere else. leading retail stores. It's the best insurance 
ave yourself a lot of grief, as well as major Mini-Panel is easy to install with you can get for the major investment your 
xpense. no drilling or bolting. Simply install two car represents. 

Each of Mini-Panel's three gauges sending devices, and make just five We'll send name and address of your 


erves an important function, enabling electrical connections. Once it's in place, nearest dealer. CALL TOLL-FREE 800- 
'ou to monitor electrical, cooling, : 621-5199. IN ILLINOIS 800-972-5855. 
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Panel fits US. made AMC, Chrysler, | 


ALTERNATE-ENERGY ANSWERS 


Jan F. Kreider is a consulting engineer specializing in the design and economic 


By JAN F. KREIDER 


analysis of solar-energy and energy-conservation systems. He is the author of 
several books on solar technology, and a lecturer at the Univ. of Colorado 


Underground cooling 


l'm interested in supplemental heating 
and cooling of our desert home by vent- 
ing air into the home from an under- 
ground piping system. Can you help us 
determine the amount of air flow and pip- 
ing required for such a system? 

Joyce E. Mount, Alamogordo, N. Mex. 


Is there any simple means to calculate the 
size and length of pipe necessary to pro- 
vide a satisfactory system of cooling and 
heating outside air by means of pulling it 
through a length of buried pipe? 

John C. McLaughlin, Duluth, Minn. 


Yes. The amount of heat transferred be- 
tween earth and air in a buried pipe can be 
calculated relatively easily if you make 
a few assumptions about the heat-flow 
mechanism. The heat-transfer Q in Btulhr 
can be figured by this equation: 


Vin = Ton 


"earth — Fin 


Q — (0.07 L) x 
log 
earth T ! out 
The pipe length is L, the air inlet temper- 
ature to the pipe is Tin: the outlet temper- 
ature is Tou and the constant earth tem- 
perature is Tanh- The logarithm (base 10) 
can be looked up in your old algebra book 
or read from a calculator. If you know the 
energy requirement Q, the equation can 
be used to find the pipe length L. 

To maximize the heat transfer, a series 
of short pipes connected in parallel to a 
header should be used rather than a sin- 
gle, very long pipe. 


Winter swimming-pool heating 


We recommend swimming for our asth- 
ma patients in order to build up their lung 
capacity and improve the body's ability to 
use oxygen more efficiently. But in Florida 
unheated pools can be used only five to 
six months annually; average pool tem- 
perature in winter is 65 degrees F. Mini- 
mum temperature needed for asthma pa- 
tients is 78-80 degrees F. 

Is there any commercially available so- 
lar heating system that can generate more 
than eight to 10 degrees? 

Joseph M. Zeterberg, M.D. 
Fort Meyers, Fla. 


Pools can easily be heated to tempera- 
tures of 80—85 degrees F by using flat- 
plate collectors of the type used for do- 
mestic water heating. These collectors dif- 
fer from the simple ones normally used to 
heat pools; they use a glass cover for a 
heat trap and insulation on the rear sur- 
face of the collector to reduce heat loss. 
The size of collector can be estimated by 
calculating the daily energy loss from the 
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surface (heat plus evaporation) and 
through the poo! walls (heat only) for a 
typical day. A solar collector manufactur- 
er can tell you the daily energy collectable 
under various conditions. Comparison of 
these two numbers will indicate the size of 
collector required. The remainder of the 
system consists of a circulation pump and 
a valve or two—quite simple as solar heat- 
ing systems go. 


Nighttime cooling 


| have read many articles in POPULAR Sci- 
ENCE about energy-saving measures. 
However, | do not believe that PS has ever 
published an article describing how to use 
outside air for cooling at night, for homes 
that have central air conditioning. If it 
were possible to have the thermostat turn 
off the compressor at a predetermined 
setting and open an outside damper, | be- 
lieve you could achieve a considerable 
saving at night and on mild days. 

J. N. Caldwell, Shreveport, La. 


The type of nighttime cooling you suggest 
is a standard feature of most air-condi- 
tioning systems for large buildings. it's 
usually called the "economizer cycle." 
Outside air is used for cooling when its 
temperature is sufficiently low. Of course, 
there is more to aír conditioning than re- 
ducing air temperature. Reduction of hu- 
midity is equally important and can't al- 
ways be accomplished by use of outside 
air. Therefore, the best part of the country 
for major “economizer” energy savings 
are those areas where the wet-bulb tem- 
perature is low and where large day-to- 
night temperature swings occur. 


Clothes-dryer venting 


l've been venting my electric clothes dryer 
into my home's oil-burning, forced-air 
heating system during the winter months. 
Do you predict any problems with the 
moisture being added to the system? 
steve Rothe, Oconomowoc, Wis. 


The exhaust air from clothes dryers can 
be used to provide heat and humidity to a 
residence. POPULAR SCIENCE covered dryer 
heat-recovery devices—both commercial- 
ly available units, as well as systems read- 
ers had devised—in the Nov. ‘78 issue. 
One major problem, however, is the flow 
of very tiny fibers (which pass through the 
dryer filter) into the living space at the 
same time. Some experts fear that these 
fibers could become permanently imbed- 
ded in the lungs and possibly lead to can- 
cer. It is difficult to filter out these fine par- 
ticles without adding an extra pressure 
drop beyond the capacity of the relatively 


small capacity of the dryer's air mover. If 
the exhaust is restricted by an extra filter, 
the heating element will overheat and the 
circuit breaker will open. 


DIY solar pool heating 


١ would like to build a solar collector to 
heat a swimming pool. Where can | find 
such plans and list of materials needed? 

Gus Raymond, Dallas, Tex. 


One of the best publications on this topic 
is available from the Copper Development 
Assn. 405 Lexington Ave, New York, 
N.Y. 10017. Ask for the free booklet “How 
to Design and Build a Solar Swimming 
Pool Heater” by Francis deWinter. Even if 
you don't use copper, the booklet will 
help with collector design. Another fine 
64-page paperback, Solar Heating for 
Swimming Pools, by Doug Root and his 
colleagues, is available for $4.50 from 
the Florida Conservation Foundation, 935 
Orange Ave., Winter Park, Fla. 32789. 

Previous articles in POPULAR SCIENCE on 
solar swimming-poo! heating include: 
“Dual-Use Solar Wall: Pool Heat Plus 
Handball Backboard," Apr. '77; "Solar 
Heating—How to Pick the Right System for 
Your Home," July '78; and "Synthetic 
Rubber Extrusions For Low-Cost Roll-On 
Solar Collector," June '79. 


A/C heat recovery 


| have a question regarding the heat pro- 
duced in the-discharge piping of air-con- 
ditioning refrigeration systems. Is there 
enough heat to warrant recovering it by 
means of a heat exchanger to heat do- 
mestic water? 

Julian O. Hutten, Seal Beach, Calif. 


in most mechanical AIC systems, heat can 
be recovered from the refrigerant vapor. A 
heat exchanger to transfer this heat to 3 
water tank is required. If the AIC system 
uses a centrifugal compressor, there may 
be insufficient pressure capacity to over- 
come the added flow resistance of the 
new heat exchanger. if a piston-type com- 
pressor is used, however, there is usually 
sufficient capacity available. 

A large number of resort hotels in the 
tropics that have cooling loads every hour 
of the year use this heat-recovery ap- 
proach to heat all the water needed for the 
entire year. The payback period is less 
than two years for these systems. This 
type of modification is not simple, howev- 
er, proper attention to heat-transfer prin- 
ciples and refrigerant-system construc- 
tion is necessary. [Watch for a complete 
roundup of commercially available waste- 
heat water heaters in a future issue of PS.] 


Got a question on an alternate energy 
such as solar, wind, water, or wood? Or 
on energy-conservation techniques that 
could reduce your home's heating and 
cooling costs? Every other month, alter- 
nating with "Adventures in Alternate En- 
ergy," Jan Kreider answers questions se- 
lected from those sent in by readers. Write 
to "Energy Questions," POPULAR SCIENCE, 
380 Madison Ave., New York, N.Y. 10017. 
Queries can't be answered by mail. 
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Geta: et of Monroe Radial-Matics 


and you'll make out like a bandit. 


If you don't have a set of Monroe Radial-Matic* 
shock absorbers on your car, you're robbing 
yourself of the best ride you ever had. Because, 
just sure as shootin', Radial-Matic is the best 
riding shock absorber Monroe ever made. 
In fact, the Radial-Matic shock is the first to 
combine five proven ride improvement features 
in a single shock. 

But just to make sure you know we aim to 
please, we're making a pledge no ordinary 
shock dares to make: "If in sixty days you don't 


agree four Radial-Matic shocks give you the 
best ride ever, Monroe will replace them at no 
charge with any comparably 

priced shocks." 

So mosey on over to 
your Monroe dealer and 
ask him for a set of 
Radial-Matic shocks. 
They'll make Old Paint 
ride like the great 
horse Silver. Monroe eee 
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IT’S LIKE GETTING 
FREE GASOLINE 


when you change to 
Quaker State Sterling Motor Oil. 


Quaker State Sterling lubricates better than regular 
oils, so changing your oil to Sterling can get you better gas 
mileage. It's specially blended and fortified with new and im- 
proved additives to cut friction and i improve wear protection. 
| With Quaker State Sterling in the crankcase your 
engine doesn't work as hard —so your gasoline goes farther. 
It's like having extra gas in the tank, for free! 

Like all Quaker State Motor Oils, Sterling can help 
your car last and help you avoid expensive engine repairs. 


"Tt like getting free gas with every tanhful. 2) 


RECREATION ROUNDUP 


By HERBERT SHULDINER 


Lightweight boat trailering 


With the fleet of smaller cars on the road 
increasing, makers of trailerable boats are 
engaged in a priority effort to shave 
weight to meet the lower maximum tow- 
ing limits of these vehicles. That means 
more than just reducing boat weights. It 
also requires lighter trailers. 

Glastron has just announced new A- 
frame aluminum trailers that are designed 
for the smaller cars. They're 25 percent 
lighter than steel models, making it easier 
for owners of small cars to tow boats. The 
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new trailers weigh only 380 pounds, yet 
have many wanted features: fenders, wa- 
terproof wiring harnesses, and carpeted 
bunks. The bunks are matched to the hull 
contours of Glastron's 15- and 16-foot 
boats, and help guide the boat on and off 
the trailer at launching ramps. Mag 
wheels are optional. 

A unique feature of the trailer is the ab- 
sence of a caster jack and wheel. Glastron 
uses a kickstand instead; it swings up to 
lock out of the way while you're trailer- 
ing. 

Price of the new trailers is $1200. 


Portable fridge/heater 


Car campers may find the new Magic 
Temp portable refrigerator/heater a great 
convenience. It uses thermoelectric com- 
ponents to heat or cool. It can hold up to 
three six-packs, or enough chicken and 
buns for a family of four, the maker 
claims. The unit draws four amps for cool- 
ing and two amps in the warm mode. It 
weighs 14 pounds when empty. Made by 
Fogel/Jordan Refrigerator Co., 5400 Ead- 
om St., Philadelphia, Pa. 19137, it costs 
$149. 


Bike safety flag 


The Dingle is a new reflective safety flag 
that helps make bicyclists more visible to 
passing motorists. It extends 17 inches 


usually the passing side. It can be seen 
from as far as 600 feet at night, the maker 
claims. When the bike isn't being used, 
the flag folds down out of the way. The 
Dingle is sold by Dimension Weld Organi- 


zation, 84 Commerce Rd., Stamford, 
Conn. 06902. It costs $5.88 at bike 
stores. 


Pedaling America 


If you'd like a slow trip through the U.S. 
heartland, the Bikecentennial may have 
just what you're looking for. The six-year- 
old organization is offering nine tours this 
summer, ranging from 275 miles (12 
days) to 4450 miles (90 days). The tours 


consist of eight to 10 bicyclists led by a 
trained guide. 

Routes (shown on map) are designed to 
take the tours over country or secondary 
roads whenever possible. Separate bike- 
ways are not generally used by the group, 
except in some urban areas. Prices range 
from $148 for the 12-day trip to $1080 for 
the 90-day trip. The latter is over a cross- 
country trail from Yorktown, Va., to Port- 
land, Ore. 

The tours are detailed in a 20-page 
booklet, "Bike Back Into America," which 
is free from Bikecentennial, Box 8308, 
Missoula, Mont. 59807. 


National-park reservations 


Seven national parks will maintain a com- 
puterized reservation service for this 
year's camping season. Reservations for 
campsites at Yosemite, Sequoia-Kings 
Canyon, Grand Canyon, Rocky Mountain, 
Shenandoah, and Great Smoky Moun- 
tains national parks, and Cape Hatteras 
National Seashore, can be made in per- 
son at Ticketron outlets or by mailing to 
Ticketron reservation offices (Box 2715, 
San Francisco, Calif. 94116, or Box 19992, 
Washington, D.C. 20036). Reservation ap- 
plications are also available from the indi- 
vidual parks and from the National Park 


out from the left side of the bike, which is ' Service. 
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SLEEP LIKE 
YOU' VE 
ALWAYS 
DREAMED OF... 
Ona 
Siesta 
Bed of Air! 


The new improved tubular 
air coil bed 


Inflates in minutes for 
luxurious comfort anywhere! 
e Camping 

e In your Car or Van 

e On the Boat 

e By the Pool 

e Inthe Guest Room 


The sensuous way to sleep 

Siesta Bed of Air provides you with the 
relaxing, sensuous sleep of a water bed 
without the fuss and weight! Their revolu- 
tionary Tubular Air Coil System automat- 
ically equalizes body weight so you don't 
"sink" and sides won't pop up. Your 
whole body gets the firm yet gentle sup- 
port it needs to wake up feeling alert, 
rested, restored! 


Improved! Lush, denim-like finish 
Unlike other air mattresses you may have 
seen, the Siesta Bed of Air is luxuriously 
covered with a soothing denim-like 
Rayon that never feels cold or slick. You'll 
enjoy complete "at-home" comfort even 
when you camp out on vacation! 


Outstanding durability, too 

The Siesta Bed of Air is unbelievably 
strong— kids can jump and play on it 
without wear and tear. It's double-sealed 
by the manufacturer for long, leak-proof 
life...Siesta's are really built to take it. 
So, you can take your Siesta along wher- 
ever you go and get the sleep you need. 


Like having a guest room on a shelf 

No place to put up guests? No problem 
when you own a Siesta Bed of Air! Just 
inflate it in minutes and provide guests 
with a luxurious "guest room" anywhere. 
When they're gone, just deflate it and 
store it easily on a small shelf! But you 
may well decide to make your Siesta Bed 
of Air your permanent mattress. No frame 
or box spring is required—the Siesta is 
the all-in-one luxury bed for comfort and 
unprecedented convenience at home or 
on the road. 

P 


| Store your Siesta 
ded "Guest room” on a 

| shelf when not in use! 

| inflate it in minutes 

| when guests arrive — 

| or use it every night 

| for a deep, restful 
sleep. 
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Sleep FREE for 30 nights! 

We invite you to sleep-test a Siesta Bed 
of Air for a full 30 nights before you decide 
a thing. If not convinced that it gives you 
the most restful, supportive sleep ever, 
simply return it for a prompt, complete 
refund. 


Available in a variety of sizes 

Whether you order Full, Twin, Queen or 
King, you'll enjoy the sleep of a lifetime! 
And don't forget to order the Custom Air 
Pump specially designed for use with the 
revolutionary new Siesta Bed of Air. 


Order Now at these low prices! 

A fine mattress has become a very 
expensive proposition — but not the Sies- 
tas! You may own a Twin-size Siesta for 
just $59.95, a Full for $79.95, a Queen for 
$99.95 and a King-size for merely 
$109.95 plus $5.95 for shipping and 
handling — incredible! The Custom Air 
Pump is just $29.95. 


E CAMBRIDGE 
E INTERNATIONAL Inc. 


8700 Waukegan Rd. Morton Grove, IL 60053 (312) 966-5510 


Call Toll Free 
800-228-5440 
(In Neb. 800-642-8777) | 

24 Hours A Day —7 Days A Week 


Clip & Mail To: 
| Cambridge International, Inc. Dept. P50 
| 8700 Waukegan Road, Morton Grove, IL 60053 
Please send me the following Siesta Bed(s) of Air. | under- 
stand that | may return my purchase within 30 days for a full 
refund. (Ill. residents add 6% sales tax.) 
[] Twin © $59.95 لا‎ Full @ $79.95 
L] Queen @ $99.95 Û King © 5 
, (Add $5.95 shipping and handling per bed) 
| LJ Also send me the high-powered motorized Custom Air 
Pump @ $29.95 each. Specify 12 volt or 110 volt. 
Û Check or Money Order enclosed 
| Û Charge my Credit Card Account: 
| O American Express O Master Charge O Visa 
Û Diners Club Û Carte Blanche 


Account # 


1 Credit Card Customers 
| 
| 
| 


Exp. Date 

Name 

Address 

rp —— á 7|, re TT 


Signature 
| © Cambridge International, Inc. 1980 


CO, 
spray 
won't hurt 
ozone 
layer 


An ingenious new aerosol may help 
calm the great ozone debate that has 
been raging in the U.S. since the early 
"10's. 

The Enviro-Spray, manufactured 
by Grow Group, Inc., uses carbon diox- 
ide rather than fluorocarbons to dis- 
pense the contents of a can. Fluorocar- 
bons were banned in April 1979, after 
tests showed that they threatened the 
delicate ozone layer protecting the 
Earth from damaging ultraviolet rays 
[PS, June 77]. 

The new spray, developed by inven- 
tor Ellis M. Reyner, consists of a plas- 
tic sack, initially pressurized by a 
small amount of carbon dioxide, then 
divided into pockets. Each pocket con- 
tains a tiny sodium bicarbonate pel- 
let; at the bottom of the sack is citric 
acid. 

When you push the spray button on 
a can of paint, for example, carbon di- 
oxide expands the sack, forcing paint 
out of the can. As the sack expands, 
the heat seals on the pockets break 
one by one, dropping bicarbonate into 
the acid and producing more CO;. The 
process is similar to one long known to 
generations of children: mixing vine- 
gar and baking soda to propel a toy 
boat across the bathtub. 

One advantage of Enviro-Spray is 
that the CO, never mixes with the 
contents of the can, so it can be used 
with food products—unlike petro- 
leum-based hydrocarbon sprays. In 
fact, Russell Banks, president of Grow 
Group, says the new aerosol has been 
used for everything from beer to 
caulking. 

Another plus: Since carbon dioxide 
is not flammable, the can won't ex- 
plode if used close to a heat source, as 
hydrocarbon sprays may. 

When Enviro-Spray goes into pro- 
duction later this year, it will be used 
only for products manufactured by 
Grow Group (200 Park Ave. New 
York, N.Y. 10017). At a later time the 
company may license and package the 
system for other manufacturers.— 
Harriet Brown 
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| to low tar smoking. 
| i This is where it all started. 
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Warning: The Surgeon General Has Determined 
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CALCU-LETTER 


By DARRELL HUFF News of pocket calculators—and how to have fun with them 


Anyone for programming? 


Though they're not billed as program- 
mables, the innovative Sharp EL-5100 
(photo) and its companion EL-5101 per- 
form many programming chores—and do 
them in a way that is especially easy to 
understand. Your equations can be en- 
tered almost exactly in the form you'd 
write them with pencil and paper. It will be 
displayed, as you see it here, for examina- 
tion and correction. Having stored values 
for A, B, and so on, you get the answer 
with a touch of the coMP key. You're pro- 
gramming almost without knowing it. 
These "algebraic expression reserve" 
calculators lack some capabilities ordi- 
narily found in programmables. They 


can't make tests (such as x=1?) or do 
looping or branching. But they do have a 
wide range of scientific and statistical 
functions, and continuous memory, too. 
Any formulas or values left in memory 
when you shut off the calculator will still 
be there when you turn it on again. 

The 5100 was introduced to PS readers 
in a news article in February. The 5101 dif- 
fers only in having five memories, 40 pro- 
gram steps, and 16-digit display instead 
of 10, 80, and 24. Its under-$80 list price is 
$20 less than the 5100's. 


Inflated yields explained 


How some banks can advertise annual 
yields that seem to defy mathematical 


analysis has been explained for our bene- 
fit by several score of well-informed read- 
ers. A few are bankers, others are math 
buffs or pros, and still others had been 
curious enough at some time in the past 
to confront their banks with the question 
raised in the January “Calcu-letter.” Bill 
Neef of Grass Lake, Mich., couldn't figure 
out how 9.524 percent annual interest 
could turn into 10.138 percent effective 
annual yield. Figured by standard formu- 
las, it had to come out 9.99, he said. 

But federal regulations permit a strange 
gimmick. Banks may use the traditional 
360-day year to figure the periodic rate, 
then give you 365—this year, 366—days' 
interest. Instead of raising the useful con- 
stant e to (in our January example) the 
0.09524 power when compounding con- 
tinuously, a bank may raise it to 
365/360ths of that. Presto! the advertised 
yield of 10.138 percent. 

The practical significance of all this, ad- 
vises Robert J. Staehling of Woodbine, 
Md., is that "it pays to shop around— 
some banks really do pay more." 


For the asking 


The annual edition, just out, of The Hew- 
lett-Packard Personal Calculator Digest 
may help fill a gap for calculator buffs who 
fee! that—this column aside—there’s not 
enough reading material available about 
their hobby. Along with articles on finan- 
cial calculators and how chips are made, 
there's a piece on LC displays, which | sus- 
pect are going to replace the glowing kind 
almost entirely. Their legibility in good 
light makes up for the fact that you can't 
see them in the dark, and their low power 
consumption is an overwhelming advan- 
tage. Also featured in this digest, natural- 
ly, is the marvelously versatile HP-41C 
[PS, Feb.], which may be the first really 
sophisticated unit to go LCD. If you'd like a 
copy of this publication, send a letter or 
card to Hewlett-Packard, 1000 N.E. Circle 
Blvd., Corvallis, Ore. 97330. 


Ladder solution 


The puzzle in the March column told of 
two ladders, 40 and 30 feet long, each 
touching the base of one of two buildings 
and leaning against the other building. If 
the ladders cross 10 feet above the 
ground, how far apart are the buildings? 

The reason this stickler is so firmly fixed 


in the rolls of cussed puzzles is that it goes 
back to precalculator days. It can be 
solved using only basic math, /f you use a 
calculator to extricate yourself from a 
short but nasty equation. 


Using 10 feet as the unit of measure- 
ment, and the Pythagorean theorem, you 


can label your diagram as shown, then set _ 


up a pair of equations for corresponding 
sides of similar triangles. Solving the first 
for y and substituting in the second gives 
you an equation with a single unknown: 
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But here's the catch: It's a quartic equa- 
tion, having both fourth and third powers 
of the unknown. That is where your calcu- 
lator comes in. Its lightning computing 
ability makes it feasible to find the solu- 
tion by trial and error, a process that 
would take many hours if attempted with 
pencil and paper. You simply make a rea- 
sonable guess and substitute it for the un- 
known. Then another, and another—your 
result coming closer and closer to zero. 

Zeroing in on iterative solutions this 


X 


way is quicker when you use a program- . 


mable model. | used repeated trials of a 
27-step  program-straightforward but 
longer than actually necessary—to find 
the answer (it's 26.03287754 feet) with an 
HP-19C. Going considerably further, Wal- 


centage of his bets should the Chevalier 


ter Lincoff, Carle Place, N.Y., devised a 70- 
step program for his HP-69 to find the an- 
swer in a single run, all the repetitions and 
tests occurring internally. Dan Laughery, 
in Baltimore, used 129 steps on his TI- 
59. 

Yes, there are three other roots to the 
equation: one negative, two complex. 


Historical dice 


What we now know as probability theory 
and the art-science of statistics got their 
great initial boost three centuries ago at 
the dice table of a French nobleman. The 
Chevalier de Mêrê found himself winning 
consistently when betting even money 
that he would get a six at least once in four 
rolls of a single die. In discovering for the 
knight why this was a winning bet and 
why others that sounded just as good 
were losers, the philosopher Blaise Pascal 
laid the basis for a whole branch of math- 
ematics. 

So here's one for your brain and your 
calculator: Over the long run, what per- 


de Méré have won? - 
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SCIENCE NEWSFRONT 


By ARTHUR FISHER 


Bomb-blast simulator 


Building a structure this big (see the autos 
for scale) out of wood is usually an engi- 
neering exercise left to roller-coaster de- 
signers. But this one uses wood because it 
must. Called the Trestle Electromagnetic 
Pulse (EMP) Simulator, it will be used as a 
test stand to check the performance of 
military hardware aboard aircraft in the 
very intense electromagnetic fields gener- 
ated during a nuclear-weapons explosion. 
Conditions during flight must be duplicat- 
ed as nearly as possible, so the aircraft 
must be held off the ground by a support- 
ing structure, which in turn must be non- 
magnetic and a nonconductor of electrici- 
' ty. Wood was the material chosen, on the 
basis of its physical properties. 

During each test, two five-megavolt 
pulse generators will be triggered at the 
base of a large, wedge-shaped structure 
at one end of the trestle. The wedge acts 
as a waveguide to channel the electro- 
magnetic fields generated toward a focus 
atthe test deck, where the aircraft sits. The 
two pulses meet at the apex of the wedge 
to form a single 10-MV wave that com- 
pletely envelops the craft. Fence-like an- 
tennas on both sides of the trestle will 
help confine the fields to the test area. 

The new complex is located on the 
grounds of Kirtland Air Force Base, in Al- 
buquerque, N.M. It is a cooperative ven- 
ture involving the Air Force Weapons Lab- 
oratory, Air Force Systems Command, 
Dynalectron, Inc., and the EG&G Wash- 
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ington Analytic Services Center, which 
will manage the facility's operations and 
maintenance for two years. Data garnered 
from the tests will eventually be used to 
design protective shielding for military 
aircraft. 


Rye whiskey, rye whiskey... 


Watch out for exploding whiskey barrels. 
That's the word from the Jan. 25 issue of 
the Journal of the American Medical 
Assn. which reports scattered incidents of 
injuries suffered by curious children who 
lit matches to explore the empty whiskey 
barrels' interiors. Apparently, the contain- 
ers are becoming a popular ornament in 
some parts of the country, and are being 
sold at roadside stands and lumberyards. 
But the fumes lingering inside the barrels 
may be highly explosive. Caveat drinkor. 


Gas-turbine car 


The Department of Energy has dropped 
the other shoe in its two-part program to 
develop an advanced gas-turbine engine 
for autos. Last November it awarded $56 
million to a team including Ford and the 
AiResearch Manufacturing Co. to produce 
a single-shaft design. Now it has given 
$65 million to a team headed by Detroit 
Diesel Allison, a subsidiary of GM, for a 
two-shaft gas-turbine engine with vari- 
able geometry. It is to be ready by 1985, 
and then installed in a front-wheel-drive 
Pontiac Phoenix with production auto- 


matic transmission. It must yield a fuel 
economy of 42.5 mpg in that 3000-pound 
car. In addition to fuel saving, the gas-tur- 
bine engine promises to be able to use a 
variety of petroleum and nonpetroleum 
fuels, and to be relatively nonpolluting. 


Super cushion 

The strobe photo below of an egg being 
hammered shows the remarkable cush- 
ioning ability of a new plastic material 
named Sorbothane, a unique quasi-liquid 
polymer that behaves like a molecular 
spring: It combines the dimensional sta- 
bility of a solid with much of the hydraulic 
behavior of a fluid. Sorbothane was devel- 
oped by BTR Industries in London, En- 
gland, and represents a considerable ad- 
vance in polyurethane elastomer technol- 
ogy. It is made from two liquids—a polyol 
and an isocyanate—that harden to the fin- 
ished product when they are mixed and 
molded. The rate of both distortion and 
recovery can be adjusted by varying the 
chemical mix. 

Sorbothane can absorb an incredible 95 
percent of the energy of a blow and still 
retain its original molded shape; a re- 
markable memory capability totally elimi- 
nates deformation under normal loads. It 
conforms to irregular mating surfaces to 
seal gaps, tends to self-heal when cut, has 
a wide temperature tolerance, and is safe 
for prolonged skin contact. This has made 
it ideal for such applications as heels on 
running and other shoes, where it reduces 
injury caused by repeated foot impact; 
acoustic damping for typewriters, turn- 
tables, and tone arms; seals for building 
components such as skylights; and boat- 
building. It could have immense value in 
energy-absorbing auto parts. Cost: about 
50 percent more than butyl rubber. 


Electricity from infrared 


Leo W. Lemley, an electronics engineer at 
the Naval Research Lab in Washington, 
D.C., is shown on page 61 with his new 
invention, an albedo array, which con- 
verts the Earth's natural infrared radiation 

Continued 


Our new Exciter I is just 
about the most fun anybody can 
have getting to work. 


re youc can imagine Dom 
much fun it can be getting any- 
where else. 

The Exciter I gives you all 
the muscle you can handle, with- 


The low, stepped seat contributes to 
a more comfortable ride, and allows 
you to but your feet squarely on the 

ground when you come to a stop. 


SHOULDN'T BE WO 


out needing a lot of muscle to 
handle it. 

An electric starter allows you 
to kick over the 249cc, 4-stroke 
engine by simply lifting a finger. 
The engine 15 equipped with a 
special balancer, so you get 
smooth, steady power. And a 
responsive suspension system 
insures an equally smooth nde. 

But you dont even have to 
be moving to appreciate the 
Exciters practical design, com- 
fort and handling. 


you to put your feet squarely 

on the ground. And the graceful, 
pullback handlebars reach back 
to you. 

. The overall feeling is that 
the Exciter I could just about 
drive itself. And it just about can. 

Mainténance 15 minimal. 
And gas mileage is phenomenal. 
Over 75 miles per gallon? 

50 now you can make money 
on your way to work. 


YAMAHA 


Just siton one in your Yamaha When you know how they're built. 


dealers showroom and you'll 


notice the low two-tier seat allows 


v^ 
p 
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di Gardena, Ca 90247. 
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Pick up a free" How to buy a Motorcycle" booklet at your رو‎ 
' Or write: Yamaha "How to buy" Booklet, 1349 West 166th St., 


Electric starter includes a safety 
mechanism which prevents the motor 

from starting unless the bike is in 
neutralor the clutch ts fully depressed. 


em 0 Peres based on EPA testing, for city riding. Your mileage may vary depending on the 
way you ride. Rear view mirror(s) standard equipment. Always wear a helmet and eye protection. 
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Best mileage 

of any full-size wagon. 
Fifty years of Ford wagon technology 
come together in the 1980 LTD. It’s 
versatile, good-looking and prac- 
tical with even better mileage than 
last year—the best of any full-size 
wagon. 


EPA EST. 
VU HWY. 
MPG 


For comparison excl. diesels and other Ford Motor Co. 
wagons. Your actual mileage may differ depending on 
speed, distance and weather. Actual hwy. mileage will 
probably be lower than est. Calif. mileage lower. 


Unsurpassed room. 
No wagon sold in America has more 
passenger or cargo room than LTD. 
Based on EPA volume index (112 cu. 
ft. passenger, 53 cu. ft. cargo): And 
LTD Wagons are rated to 
tow up to 6,000 Ibs. with 
an optional towing 
package. 
See your Ford Dealer 
and ask about the 
Extended Service Plan. 


Better ideas for 
Ihe 8OS FORD. 


FORD LTD 


FORD DIVISION FAS 
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Automatic Overdrive 
Option. First fully automatic 
transmission with the 
benefit of overdrive on an 
American-built car. 


[340|-Mile Est. Range; 480-Mile Est.Highway 
Range. Based on LTD's 20-gallon gas tank and 
EPA mileage estimates. Your range may 
differ. Actual highway and California range 
will probably be lower. 


LTD Luxury. Optional Interior Luxury Cargo Room. With the —— 
Group shown with rich velour cloth, down, you can actually slide 
available in super-soft vinyl or in a 4' x 8' sheet of plywood 


optional leather. ... flat. 


3-Way Tailgate. Dual Facing Bear Seats. Tailgate swings open like a door 
or down like a platform. Dual facing rear seats, an exclusive Ford Motor Co. 
option, provides seating for two or an extra 7.7 cu. ft. of under-floor stowage 
(with seat cushions removed). 


Science newsfront 


[Continued] 


to direct-current electricity. When electro- 
magnetic energy in sunlight falls on 
Earth's surface, part of it is converted to 
heat energy. The warm surface, in turn, 
reradiates part of this energy back into 
space in the form of infrared radiation. 
The albedo array uses energy collectors to 
turn the infrared energy into heat, and 
thermoelectric elements to convert the 
heat into electricity. The current generat- 
ed would be used for propulsion or to op- 
erate sensors aboard high-altitude plat- 
forms. 


Two solar advances 


The pair of pictures below represents two 
important advances along two very differ- 
ent paths to harnessing the sun's en- 
ergy. 

At left is the Engineering Prototype 
Trough, a parabolic concentrating solar 
collector developed at Sandia Laborato- 
ries in Albuquerque, N.M. It constitutes 
one phase of a Department of Energy pro- 
gram to improve the performance and 
working life of the line-focus concentra- 
tor. Line-focus collectors have a linear, 
often trough-like reflecting surface that 


concentrates sunlight along a line (rather 
than at a point, as with some other con- 
centrator designs). The focused light 
strikes a long, thin, specially coated re- 
ceiver tube that runs the length of the 
trough, and contains a fluid, usually oil. 
The Sandia design has boosted the effi- 
ciency of converting solar energy to heat 
from the 40 or 50 percent with previous 
line-focus collectors to about 60 percent; 
the heat-transfer oil reaches 600 deg. F. 
The improvement results from combining 
several innovations, including a new 
black chrome coating for the receiver 
tube, a silvered, chemically strengthened 
glass for the reflecting surface, and a mi- 
croprocessor-controlled tracking system. 

In the right-hand photo is a scientist you 
have seen in our pages before. In "Split- 
ting Water with Sunlight" [PS, June '78], | 
reported that Prof. Harry Gray, chairman 
of Caltech's Division of Chemistry and 
Chemical Engineering, and his col- 
leagues, had designed a remarkable new 
chemical compound, with two rhodium 
atoms at the hub of a windmill-like struc- 
ture composed of carbon, hydrogen, and 
nitrogen atoms. When the compound in 
water solution was exposed to sunlight, it 
transformed solar energy into chemical 
energy that split water molecules and re- 
leased hydrogen gas—one of the most de- 
sirable of all fuels. One of the handicaps of 
the process, however, was its very low ef- 
ficiency—about four percent. Recently, Dr. 
Gray announced at a meeting of the 
American Assn. for the Advancement of 
Science ‘that further experiments show 
the possibility of using the “solar cata- 
lyst’ to yield hydrogen with an efficiency 
of 90 percent. 

"If we do achieve an efficiency of 90 per- 
cent in hydrogen production," says Dr. 
Gray, "the impact could be much broader. 
We very probably could extend this new 
solar chemistry to other important sys- 
tems, such as the production of methanol 
and related fuels from carbon monoxide, 
and of ammonia for fertilizers from nitro- 
gen." 


Just ask your 
Ford Dealer. 


When you order your new Ford LTD wagon, 

be sure to consider the one option that could 
pay for itself. Ford Motor Company's 

Extended Service Plan. It's available to 
help protect you against rising service 
costs. And it's backed by Ford Motor 

Company and honored by participating 

Ford Dealers nationwide. 


To learn more about what this 
plan covers and what it costs, see your 
Ford Dealer. 


. The option that 
could'pay for itself. 


_ EXTENDED 
SERVICE 
PLAN 
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DETROIT REPORT 


By JIM DUNNE 


Gas-turbine development 


Government money will back gas-turbine 
development by Chrysler, General Mo- 
tors, and joint work by Garrett and Ford, 
as part of an attempt to get turbine en- 
gines into production. The latest goals in- 
clude an engine small enough to fit in a 
subcompact, plus an even simpler design. 
The latter will put heavy emphasis on 
transmission development, to reduce the 
turbine's 55,000—100,000-rpm shaft 
speed to usable levels of less than 5000 
rpm. In the Garrett-Ford contract, the tur- 
bine work will go to Garrett because of 
their long experience with high-speed tur- 
bochargers and jet engines, while the 
transmission problems will be assigned 
to Ford. The low-emissions and multi-fuel 
capabilities of turbines make them more 
attractive than ever. 


Chrysler's diesels 


Chrysler's famous 225-cu.-in. Slant Six 
engine has been adapted for diesel oper- 
ation, and will be in production just as 
soon as tooling can be installed (probably 
by summer 1981). Chrysler also confirms 
that it wili build a four-cylinder diesel from 
the same basic powerplant, and that it will 
be ready for production a year later than 
the six. Of the two, the four-cylinder will 
play a bigger part in Chrysler's plans, 
since it alone will fit in the front-drive lay- 
out of the company’s cars of the future. 
The six will be shifted to van and light- 
truck installations when Chrysler's big 
cars are converted to front drive. The firm 
plans to build both models with a turbo- 
charger option. The added power of the 


turbo will make the 225-cu.-in. diesel an. 


adequate performer in the bigger Chrysler 
cars and trucks, while the boosted 150- 
cu.-in. four will perform adequately in in- 
termediate and compact models. 


Ford's small diesel 


Ford's contract with Cummins Engine Co. 
to design a big diesel engine was termi- 
nated late last year. Instead, Ford will con- 
vert its English 1.6-liter four-cylinder en- 
gine to diesel power for the Escort/Lynx 
and other smali, U.S.-built products. Ford 
is confident that their bigger engines can 
be successfully converted to the PROCO 
stratified-charge technique, while the 
smaller engines will be more suitable to 
diesel conversion. 


GM's small diesel 


General Motors will offer a high-mileage 
diesel option on their 19815 J-body re- 
placements for Monza and Sunbird. (The 
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J-cars will be the first front-drive GM spor- 
ty cars.) The 1.8-liter four will be built by 
GM's Japanese affiliate, Isuzu, and should 
deliver highway fuel economy in the high 
50-mpg range. Insiders see this as the first 
serious move against the Volkswagen 
Rabbit diesel, which currently holds the 
position of EPA economy champion. 


More throttle-body injection 


There's a trend toward throttle-body fuel 
injection in Detroit these days. It's the 
fuel-injection system that uses a carbure- 
tor-like central mixer for the air and fuel 
instead of individual injectors in each in- 
take port. It's cheaper, gives the air and 
fuel more time to mix, improves engine 
smoothness, and cuts emissions. Throt- 
tle-body designs are now available on cer- 
tain Lincolns and Cadillacs, and are ex- 
pected to replace all other types in future 
GM and Ford products as soon as the 
changeover can be made. 


GM's front-drive intermediates 


General Motors plans to build its interme- 
diate-size cars (Malibu, LeMans, Century, 
and Cutlass) with front-wheel drive in the 
1982 model year, using many of the parts 
developed for the X-bodies. Engines, 
transmissions, and suspensions will be 
highly interchangeable with the com- 
pacts, cutting development time and 
costs. Current models are built with V8 
and V6 engines, rear drive, and frame- 
and-body construction. The new cars will 
have unit bodies, and will make use of 
four-cylinder and V6 engines exclusively. 
Cuts in weight and exterior size will in- 
crease fuel economy, but passenger room 
and luggage space will remain the 
same. 


Future Fords 


Stung by criticism that the company's 
plans for the 1980's were confused, Ford 
executives decided that front drive is the 
ultimate concept. As a result of that deci- 
sion, the company will change all future 
designs to front drive. The most important 
change will be to the 19854 Ford LTD! 
Mercury Marquis. Slated for a new rear- 
drive body as late as last December, they 
will, instead, become smaller, front-drive 
designs. Engines will be V6's exclusively, 
with three versions possible: gasoline, 
PROCO, and diesel. After the big-car 
change, Lincolns and Thunderbirds will 
undergo similar treatment. 

The next Ford design change you'll see, 
though, will be to the 1981 Granada/Mon- 
arch sisters, which will get versions of the 
Fairmont/Zephyr chassis. While the un- 


derstructure and drive train will be taken 
from Fairmont/Zephyr, the sheet metal, 
grilles, and interior and exterior trim will 
be different. Ford wili sell these models as 
medium-to-high-level sedans, able to 
compete against the top GM intermedi- 
ates like Malibu Classic and Cutlass Su- 
preme. Three body styles will be offered: 
two- and four-door sedans and a four- 
door station wagon. Styling highlights 
will include dual rectangular headlights 
set side by side, and grilles similar to 
those on the present models. Ford and 
Lincoln-Mercury dealers will sell the new 
Granada and Monarch in the same show- 
rooms with the nearly identical Fairmont 
and Zephyr for one year—1981—before 
the latter are switched to a front-drive lay- 
out. 


AMC for the '80's 


In the fall of 1982, AMC will begin building 
a new front-drive car based on a Renault 
design. It will be bigger than LeCar and 
smaller than the R-18, Renauit's present 
mid-size car, which is due to go on sale 
here this fall. According to reports, the 
company will continue to build Spirits, 
Concords, and Eagies at the same Keno- 
sha, Wis., plant, but on a separate assem- 
bly line. 


Chrysler scraps projects 


The $1.3 billion boost Chrysler got from 
the federal government will not be 
enough to allow the company to carry out 
its most ambitious new-product plans. 
Several product programs have been, or 
will be, dropped as a result. Candidates 
for the chopping block include a V6 en- 
gine that was proposed to power the full- 
size cars of the mid-'80's, a new line of 
full-size front-drive cars, a mini-pickup 
truck line, and a 1982 specialty-car deriva- 
tive of the 1981 K-car. In the end, Chrysler 
will probably delay its expensive front- 
drive, big-car plans until the company is 
established as a strong competitor in the 
small-car market. 


Detroit's quality 


If they want to match the imports, one 
thing American car makers must learn is 
how to build a better car. There is no ques- 
tion that the Japanese and European cars 
are, for the most part, put together and 
finished better than cars built here. “We 
can learn a lot from the Japanese about 
building better cars," says Paul Tippett, 
president of American Motors. "There's 
no reason we can't build cars as well." By 
contrast, U.S. cars shipped to Japan must 
get up to $1500 of extra work to bring 
them up to Japanese quality standards. 
One U.S. company actively promoting 
sales of its small cars in Japan must re- 
paint every car it ships over there. 


Ford "shopping" again 

Ford's “want list" that's circulated to big 
suppliers now describes a 19-inch tire that 
will run at high pressures, have an ultra- 
low profile, and improve fuel economy. 
The company is said to be ready to spend 
big sums of money on research now. 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Knock It Off. My '68 car, which runs 
on regular gasoline, has been having a 
terrible problem lately with engine 
knock. Is there any way to combat this 
knock without switching to premium 
gasoline? My mechanic cannot seem to 
solve this problem. 

J.H., Canton, Texas 


Reducing engine knock or ping in a 
1968 automobile should simply require 
retarding the timing 2 or 3 degrees. 
However, if your mechanic has found 
this to be impossible to do without caus- 
ing a loss of power, then the problem is 
most likely a build-up of carbon in the 
combustion chamber. If an engine de- 
signed to run on regular gasoline can- 
not be regulated by ignition timing, one 
cause may be carbon build-up. One so- 
lution is to remove cylinder heads and 
clean out the carbon. Then the timing 
can be properly set so that the engine 
will run smoothly without knocking 


using regular gasoline. You should def- 


initely take care of this problem in the 
near future since allowing an engine to 
knock on a regular basis can result in 
engine damage. 


A Bearing Lesson. Is it harmful to ball 
and roller bearings if they're first 
washed with gasoline or light motor oil 
before wheel bearing grease is applied? 
What are your recommendations for 
cleaning wheel bearings? 

K.K.T., Rochester, MN 


Wheel bearings should be cleaned with 
a quick drying solvent, available at 
auto parts stores. Gasoline can be used 
but we do not recommend it since it con- 
tains materials which could be harmful 
to the bearings. Applying a light motor 
oil to wheel bearings can also be 
damaging. Use a medium bristle brush 
to wash the bearings and inspect for 
nicks, scratches, wear and heat discol- 
oration. The bearings should then be 
dried with low pressure compressed air, 


but be sure to avoid spinning. Brush out 
the dust and dirt from the brake drum, 
and wipe the old grease from the bear- 
ing races and spindle. Then apply a thin 
coat of grease to the hub, spindle and 
races. When repacking the bearings 
by hand, be sure that the grease is 
thoroughly worked into the cages and 
rollers. 


The Time Has Come. I have 2 cars, a 
'58 Cadillac and a '69 Ford, which I 
drive very infrequently. A little over 13 
months ago, 1 put Pennzoil P-Z-L in 
both cars' engines and have driven each 
car less than 3,000 miles since then. 
Most of the driving has been around 
town—at about 40 mph. The oil in both 
cars still looks clean. However, since it 
has been over a year since the last oil 
changes, do you suggest I change the 
oil? Would you recommend I stay with 
P-Z-L or switch to regular Pennzoil? 


M.S.T., San Diego, CA 


With very short driving conditions and 
low mileage over a 13-month period, 
moisture condensation has most likely 
built up in the crankcase oil of both of 
your cars' engines even though your oil 
may look clean. An excessive amount of 
moisture reacts with the oil's additives 
and could cause corrosion of vital en- 
gine parts. We recommend that the oil 
be changed and suggest that you con- 
tinue to use P-Z-L for maximum engine 
protection. 


Fit As A Filter. I'm confused about the 
size of oil filters required for my 2 cars. 
The oil filter for my 4-cylinder, 89 
cubic inch VW is 1% inches smaller 
than the filter used in my GM V-8 350 
cubic inch engine. Why does an engine 
almost 4 times as large as the other call 
for a smaller filter? 


W.ES., Oak Lawn, IL 
The diameter or height of an oil filter 


has little to do with its filtering capac- 
ity. It is the internal construction and 
square inches of filtering surface that 
the media provides which determines 
the efficiency of an oil filter. Always fol- 
low the manufacturer's recommenda- 
tions and never install a filter unless it 
is warranted to exceed the original 
equipment specifications. 


Hard Times. I’ve been having a dif- 
ficult time starting my '67 van in the 
mornings. I usually have to pump the 
accelerator pedal 15 to 20 times before 
the engine starts up. Is there anything I 
can do to correct this situation? 
D.A.C., Central Falls, RI 


Hard starting can be attributed to a 
number of factors. The following is a 
list of things that should be checked: 
distributor caps, points, plugs, con- 
denser, automatic choke, plug wires, 
fuel and air filters, vacuum leak and 
carburetor. We suggest that on a cold 
morning you have someone check the 
choke when you are about to start the 
engine. When you depress the ac- 
celerator in the early morning the 
choke should come to a nearly closed 
position. If it is tightly closed you may 
get over-fueling which results in hard 
starting. In this case, a choke adjust- 
ment would be recommended. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 


Quality Products For Over 90 Years 
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New generation of 
dirt 
bikes 


By RAY HILL 


Four-valve combustion chambers, 
long-travel suspension, air-assisted 
forks, gas-oil shocks, tires that work 
well in dirt and on pavement, elec- 
tronic ignition—these are some of the 
many changes and refinements in off- 
road motorcycles. 

To check out all this hardware, I 
rounded up six 1980 dirt bikes and 
tried them out recently at the Black- 
wood Moto-Sports Park in Blackwood, 
N.J. The park consists of miles of 
trails and a motocross course, allow- 
ing me to try the machines over vary- 
ing terrain. 

The test motorcycles were Kawasa- 
kis KDX 175 and KDX 400, Honda's 
XL 500 and XR 250, and Yamaha's IT 
250 and TT 500. These bikes are rep- 
resentative of the state of the art and 
of the variety available in recreation- 
al off-road motorcycling today. Let's 
take a closer look at them. 

KDX 175. New for 1980, this is one 
of the best Japanese off-road motorcy- 
cles ever built. It has a single-shock 
fulcrum-type rear suspension called 
Uni-Trak. Unlike a conventional rear 
suspension, which uses two shocks 
(see drawings), Uni-Trak's has one 
large shock mounted low in the 
frame. 

This setup, combined with 9.8 
inches of travel front and rear and a 
dry weight of only 214 pounds, makes 
this machine a super-handler on 
bumpy motocross-type terrain or on 
woods trails. 

It has CDI (capacitive discharge ig- 
nition). As with cars, this electronic 
ignition has the advantage of being 
durable and accurate over a wide rpm 
range, and the ignition timing doesn't 
change with age. But it works differ- 

Continued 
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hill are, with PS staffer Ray Hill in the saddle, and a 
Kawasaki KDX 175 with Kawasaki's Rich- 


ard Smith aboard. 
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Having fun in the dirt: Cresting a 
from left to right, a Honda XR 250 piloted 
by Honda's Jon Row, a Yamaha IT 250 
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the norm for 

suspension travel was half this much. The 
improvement in rider comfort and control 
made by LTS is tremendous. 


Ce UM ual 45 deu oS ل‎ ee ADNOT 
Long-travel suspension (LTS) is at work in 
Kawasaki KDX 175, airborne (left) with 
both wheels fully extended. Upon land- 
ing, both wheels compress—in this case, 


WHY MORE AND MORE 

PEOPLE WILL BE MOVING UP 

TO A NEW MIDDLEWEIGHT 
THEY CAN'T EVEN PRONOUNCE. 
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are ready for a "lit takes to make 


bigger saw. : P" ve | cutting easier 
And the new L — e 34 LU Ls" ^| on vou. 
Poule OE] emensus) rasura ene — Siake- on exi 
CounterVibe is the one they'll be large diameter, padded grab bar. 
moving up to. How come? A five-point fail-safe CounterVibe 
Because, feature for feature, anti-vibration system that reduces 
dollar for dollar, there's never been cutting vibration by up to 78%. And 
a chain saw like it. With solid state a precision balanced crankshaft. 
ignition, all-position carburetor, 100% So there's less noise, less vibration, 


needle bearing construction, d less cutting fatigue and more 

powerful 56CC engine, an extra- comfort. 

quiet, spark-arresting muffler, a Of course, with the Poulan 3400 

kickback-reducing sprocket nose CounterVibe, you may have a 

bar and more. harder time saying the name. 
And while its got everything it But you ve never had an easier 


takes to make cutting easier, it's also time cutting. 
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The New Poulan 3400 CounterVibe. 


Beaird-Poulan Division, Emerson Electric Co., Shreveport. Louisiana. Look in the Yellow Pages under “Saws” for your nearest Poulan Dealer. 


The finest palm-sized / 


portable printer yet 
from Canon 


Remember the Canon P10-D? It was a major 
breakthrough in portable high performance, 
printing calculator technology - two years agc! 
And, since that time it became the most copied 
little portable in the industry. But, nothing 
matched its styling ortechnology. Nothing, until 
the all new P5-D. 


Me 


For openers, the P5-D is smaller yet than the 
P10-D, if you can believe it. Actually, the new 
model is a full inch narrower, only 3%" wide. And 
a quarter inch thinner, approximately 14%" thick. 
But, its beauty is in its remarkable 17 ounce 
portability. 

Where the old P10-D had a cumbersome 
paper roll that was propped on a brace making it 
almost impossible to put into an attache without 
knocking the paper askew and unravelling the 
roll, the P5-D is streamlined. Firstly, the entire 
roll is encased in a closed, see-through plastic 
compartment. Paper can't unravel and can't get 
dirty. Secondly, the roll compartment is no 
higher than the overall housing - itself 172" thick. 
It rests flat in theshallowest briefcase. Its overall 
length - paper roll included - is 8*4". 


PLAIN PAPER - MIRACLE PRINTING 


The printhead of this remarkable unit is a 
smaller version of the P10-D. It weighs all of ما‎ 
ounce as compared to traditional printheads 
which weigh almost two pounds. The system 
uses plain, 1%" wide paper available almost 
everywhere. It is almost fascinating to watch the 
two discs of the printing mechanism instantly 
spin along their axle at the touch of a button. 
Traditional print devices with up to 12 separate 
wheels often suffer from misalignment, over- 
printing and varying degrees of illegibility. But 
the P5-D, with its dual disc system, prints up to 
10 digits plus codes evenly, instantly and with 
crystal clarity. 


AC OR PORTABLE 


Built into the P5-D is a nickle cadmium re- 
chargeable battery pack. You never have to 
bother with battery replacement. Of course, the 
unit comes with its own AC power cord. It's a 
beautiful desk calculator and when plugged in, it 


is automatically bein 
power the Canon will operate for an entire 
paper-roll's worth of work. 
DISPLAY AND/OR 
PRINT VERSATILITY 


recharged. On battery 


Switch the unit to "Print OFF" and the printer 
operates as any 10-digit display calculator. Large 
blue fluorescent digits are clearly visible across 
the 3'2" wide window. With the printer working, 
too, you can check entries before they are 
actually recorded on tape. And, there's nothing 
small about the comfortably large buffered key- 
board. 


SUPER KEYBOARD MEMORY 


Our top-flight bookkeeper found it hard to 
outpace the split-second printer. But, if you can, 
the keyboard remembers every stroke and zips 
on at .7 seconds per line. That's fast! 


TOTAL OFFICE 
MACHINE PERFORMANCE 


e Direct Memory Entry & Recall 

e 10-digit Display - 12 Character Printout (10 
digits, decimal, symbol) 

è Dual - Portable and AC - Power Operation 

e 2 Decimal Modes - Floating, Add Mode 

e Buffer Memory Keyboard 

e Reusable Canon Ink Roller (One inking han- 
dles over 30 rolls of paper.) 

Of course, the P5-D handles add-on/discount 
operations, power and reciprocal calculations, 
constant factor computation and mixed calcula- 
tions. 


IT'S DIFFERENT FROM THE P10-D 


In addition to being newer, smaller, lighter 
and more streamlined, the P5-D is easier than 
ever to use. Since most people hardly use more 
than the Floating Decimal setting (decimal pops 
into place automatically) and the Add Mode 
(fixed 2-place position for rapid currency entry), 
why add other cost-incurring settings? The 
P5-D features these two positions and has also 
eliminated the code and item keys. Result: the 
keyboard is more spacious and the new unit, 
despite inflation, is just $59.95. 


IT'S $30 LESS 


The P5-D comes complete with AC adaptor, 
power cord, built-in rechargeable batteries and 
3 rolls of paper. For only $59.95. But, if you truly 
need a decimal selector with Floating, 0, 2, 3 and 
add mode settings, item and code keys, we also 
offer the original P10-D. It is still $89.95. 


Canon 


Canon 


Product transition at any 
company is always a difficult 
step — especially when you 
are improving your 
historically proven best. 


NOT A DIVORCE BATTLE 


WORK WITH THE CANON FOR 
10 DAYS AT OUR EXPENSE. 


Frankly, both units are exceptional because 
both are made by one of the largest and most 
highly regarded electronic firms in the world. 
And both are backed by Canon's one year 
limited warranty. But, in our opinion, the P5-D is 
your best value. 

Please, prove it to yourself for 10 days. Work 
with the P5-D. Put it in your attache and take it 
to your next meeting. If, after 10 days, you are 
not fully satisfied that it is a superior quality unit 
in every respect, just return it to us for a prompt, 
no-questions-asked refund. 


CREDIT CARD ORDERS CALL TOLL FREE 
800-228-5600 
NE RES: 800-642-8777 
24 HOURS—7 DAYS/WEEK 


pu———————————— 


Canon‏ سب Please send me‏ ل 
at $59.95 plus $3.50 shipping and‏ 55-0 2 | 
insurance.‏ 
ÛÎ | prefer the P10-D at $89.95 plus $3.50‏ 
shipping and insurance.‏ | 


Enclosed please find check or money 
| order. 
Û Charge my credit card. 
O American Express Û Diner's Club 


{ 
[ 
| O Bank Americard/VISA 

i O Master Charge O Carte Blanche 
| 

| 

| 
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Credit Card Number 
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Camelot 
DIRECT 


601 Green Bay Rd., Lake Bluff, ! 60044 
A DIVISION OF UNITED EDUCATORS. INC. 


Dirt bikes 
[Continued] 


ently than other electronic ignitions. 

With CDI, when it's time for the 
spark to fire, an electronically trig- 
gered capacitor releases a momentary 
voltage through the ignition coil's pri- 
mary windings. This induces a high 
voltage in the coil's secondary wind- 
ings to fire the plug. CDI is on many 
Japanese dirt bikes for 1980. 

A third interesting feature on the 
173-cc two-stroke KDX is a specially 
coated cylinder. Kawasaki calls the 
coating process Electrofusion. It con- 
sists of stretching nine 1.6-mm car- 
bon-steel wires through the center of 
the aluminum cylinder and passing 
13,000 volts through each wire. Six 
1.5-mm molybdenum wires get the 
same treatment, at 16,000 volts. 


THE TIGER THAT 


Haha dame تا مستي‎ 22° elk piopelied, | 
dual-control mower to stop when you want it to. 
Release the BladeMaster control and the blade stops 
in seconds. Release the DriveMaster control and the 
wheel drive disengages:This Tiger trims close, too, with 
a low profile front and the exclusive Hahn sinam | 
trimmer notch on the left side. a Pow-R-Pro® JL 


This explodes the wires against the If you have tall grass, Hahn riding Tigers 
Continued and lawnmowers can really go after it. - 


And leave your lawn looking | beautiful. | 


Rear suspensions 


CONVENTIONAL 
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Conventional rear suspension consists 
| of two shocks. Each is attached to the 
pivoting swing arm and to the frame. 
Uni-Trak attaches one end of the shock 
| tothe frame and the other end to a piv- 
| oting arm which receives swing-arm 
input. As produced on the KDX 175, 
| this system works very well. Mono- 
shock is under gas tank. Triangulated 
swing arm flexes less, handles better. 


prta 


iL Sunpak Division, Berkey Marketing Companies Box 1102, Woodside, N.Y. 7 
ü vt Cheri si, Burbank, Ca. 94506 E in Canada: Sunpak Corporation of Canada, Inc., Ontario 
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Dirt bikes 


cylinder, coating it with a thin, hard 
layer. Kawasaki says that compared 
with a conventional cast-iron cylinder 
sleeve, the coating provides better 
heat transfer, longer wear, more resis- 
tance to seizure, and better lubrica- 
tion (because it's more porous and 
holds oil better). 

The Electrofusion cylinder can take 
slight honing. But once it's worn out, 
it can't be bored to the next oversize as 
a conventional cylinder can. 

KDX 400. Suspension travel on this 
bike is 10.2 inches up front and 9.1 
inches in back. That absorbs a lot of 
bumps. The engine also has the Elec- 
trofusion cylinder. 

Although it handles adequately, it 
cannot best the KDX 175 in a han- 
dling duel. Its primary attraction is a 
392-cc reed-valve two-stroke engine— 
so powerful that fourth-gear wheelies 
are easy for an experienced rider. It's 
also so explosive that an insensitive 
twist of the throttle in the lower gears 
can flip the machine over back- 
ward. 

Both KDX's are typical of the off- 
road-only type of machines from Jap- 
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Bikes PS tried: front, l. to r., 
Kawasaki KDX 175, $1339; 
Honda XL 500, $1875; 
Kawasaki KDX 400, $1899; 
. back, |. to r., Honda XR 

"4 250, $1548; Yamaha TT 
500, $1849; Yamaha IT 

| 250, $1798. 


Little folk can have fun 

in the dirt, too. This is Su- 
zuki's JR 50 ($419), de- 
signed for youngsters. 
Our test rider is five-year- 
old A. J. Frank, who has 
been riding for two years. 
He's the son of Western- 
Eastern Road Racing 
director Dr. Peter Frank. 


anese makers. They can be licensed 
for the street in most areas, but are 
designed to be ridden in the woods, ei- 
ther in enduros or as play bikes. 

Honda XL 500. This is a dual-pur- 
pose machine, for off-road and street 
use. There are two nice things about 
it—the tires and the engine. 


Multi-purpose traction 


In the past, tires on dual-purpose 
bikes did not work well. In the woods 
their block-type pattern could quickly 
fill with mud, making traction some- 
thing you only wished for. And they 
were skittish when cornering on pave- 
ment. The ideal is an impossibility—a 
knobby tire that can change into a 
street tire upon demand. 

Honda did the next best thing. It 
made a knobby tire with a rounded 
profile. If you looked at a cross section 
of the tire, you would see a smooth 
curve from sidewall to sidewall. 

I rode an XL 500 for 600 miles on 
both street and dirt, on rain-soaked 
pavement, muddy trails, dry trails, 
dry pavement, and once for 50 miles 
on a snow-covered trail. The tires 


worked splendidly. You can ride this 
bike to work, and you can ride it in the 
woods on weekends. 

Turn signals are mounted at the 
end of rubber stalks. In a fall, they 
bend, decreasing the likelihood of a 
turn signal breaking. They seem to 
work well. On one trail ride, a friend 
of mine dropped the bike a few times, 
but the turn signals came out un- 
scathed. 

The single-cylinder 497-cc over- 
head-cam engine has four valves, two 
intake and two exhaust (see drawing). 
This allows quicker, higher revving 
for better performance, and also pro- 
vides better intake and exhaust flow 
than standard two-valve combustion 
chambers. 

Vibration can be a problem with big 
singles. Honda solves this problem 
nicely with a pair of chain-driven 
counterbalancers by the crankshaft. 

Starting a big single can be a has- 
sle, too. Honda makes the process easy 
by fitting a compression release that 
is automatically actuated by the kick 
starter. 

Honda XR 250. This is a single-cyl- 
inder 249-cc bike designed for off-road 
use only. Its engine is like the XL 
500's, but smaller. The 250 version is 
a gutsy little machine, fun to ride, 
with enough power to climb any hill 
you encounter, as well as do a little 
wheelie-popping along the way. It’s 
not in the league with the two-stroke 
Kawasaki KDX, Suzuki PE, and Ya- 
maha IT series off-road bikes, but it's 
not meant to be. It's a fun off-road bike 
that offers the kind of tractable power 
that only a four-stroke engine can 
give you. 

Yamaha IT 250. A single nitrogen/ 
oil shock-spring combination under 
the gastank takes care of the rear sus- 
pension. Called Monoshock, the sus- 
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Honda four-valve head has — plug 
centrally located. During start-up, com- 
pression release automatically opens ex- 
haust valves slightly at TDC. 


pension system permits the use of a 
triangulated swing arm (see draw- 
ings). More rigid than a conventional 
swing arm, it contributes to better 
handling. 

Spring preload, damping rates, and 
nitrogen pressure are all adjustable 
(the owner can adjust spring and 
damping; nitrogen should be adjusted 
by the dealer) The nitrogen pushes 
against a free-floating piston inside 
the shock. Besides providing damping 
assistance, the nitrogen keeps the pis- 
ton pressing against the shock oil, pre- 
venting aeration of the oil and loss of 
damping during long periods of hard 
riding. 

Air-assisted forks let you add air to 
the forks to prevent bottoming of the 
front wheel in rugged riding 
conditions. The forks still use springs 
and oil inside, so even with no air you 
have springing and damping action. 
This feature is also on the KDX 400, 
and on several other Japanese dirt 
bikes. 

The 246-cc two-stroke 1s surprising- 
ly powerful and a real pleasure to ride. 
CDI ignition keeps the spark plug 
sparking. 

Yamaha TT 500. This isa play bike. 
It's heavy. This, combined with mea- 
ger suspension, discourages you from 
trying to go fast over bumpy terrain. 
But the motor is so controllably pow- 
erful that these shortcomings are 
overlooked by thousands of satisfied 
owners. And the engine is reliable and 
versatile. l've seen these things used 
for everything from road racing to en- 
duros. 

This by no means covers the entire 
model lineup of the four major Japa- 
nese makers. But it gives you an idea 
of the variety available, and the in- 
creasing sophistication of the hard- 
ware. Whether you're a raw beginner 


or an expert, there's a dirt bike with a 
personality to suit you. 

And the quality of the equipment 
today, compared with that of a few 
years ago, has come a long way for- 
ward. Consider, for example, Honda's 
first dirt bike, the CL-72. That was a 
250 "scrambler" introduced about 20 
years ago. Its front suspension travel 
was 3.14 inches. Rear travel was 2.67 
inches. And dry weight was a whop- 
ping 337 lbs. Other makers produced 
dirt bikes that were of similar weights 
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0 ODA YS SIMONIZ WAX 
‘GIVES YOU HARD-WORKING SHINES? 
WITHOUT HARD WORK. 


| Look for them in their shiny new blue packages. 


ue soft 
mg 9 THE EASY SHINERS. 


and had limited suspension travel. 

Only in the past few years have off- 
road machines really begun to show 
substantial improvement, in suspen- 
sion and weight reduction, and in 
more powerful and reliable engines. 
Today you can take a serious off-road 
machine, such as one of the Suzuki PE 
machines, and ride it right out of the 
showroom to a 100-mile cross-country 
enduro. And you know it will finish. 
And it'll be ready to go again the next 
day, too. B 
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You know you always get brilliant, hard- 
working shines with Simoniz wax. 
١ What you may not know is how hard we've 
worked over the years to take the hard work 
out of our Simoniz waxes. 
Today's new thicker-formula Simoniz pre-soft 
and liquid give you beautiful results — 
beautifully easy. 


Who'd believe that tough, sporty Jeep 
Trucks have anything in common with a tank? 
Well, they do. Because beneath our Jeep Trucks' good looks 
lies unbeatable traction from famous Jeep 4-wheel drive. 
Fact is: if you want better traction, you'll just have to get 
a tank. 

Our Jeep Trucks have great ground clearance, too. And 
they're out in front when it comes to handling and maneu- 
verability. Besides, a Jeep 
Truck will look a lot better in 
your driveway than a tank. 


LECT FROM AN EXCITING 
NE OF SPORTY JEEP TRUCKS 


Whatever your trucking needs are, you 

n fill them with any one of our Jeep Trucks. 
short, Jeep Pickups fill the bill — in terms 

size, payload capacity and performance. 
id, when it comes to style, check out our 
w Sportside Pickup. 

There’s a payload capacity that’s just 
sht for you. In fact, our standard J-10 Pick- 
) has a greater payload capacity than com- 
irable Ford, Chevy or Dodge pickups. 

What's more, for 1980, part-time 4-wheel 
ive is available with automatic transmis- 
yn. So now, with all Jeep Trucks you can 
ke advantage of economical 2-wheel drive 
id, when you need it, switch to the proven 
action capabilities of Jeep's unbeatable 
wheel drive. Or, for the ultimate in traction 
id convenience, you can get Quadra-Trac , 
ep's exclusive automatic 4-wheel drive 
stem. 

Jeep Trucks...they're built for your truck- 
; needs...each and every one of them. 


FROM THE TRUCK DIVISION OF JEEP CORPORATION 


Jeep Corporation, a subsidiary of American Motors Corp. 


“SAY, SMOKEY- 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


A correction 


As a longtime PS subscriber and avid 
reader of your column, both from a tech- 
nical as well as a professional standpoint, 
| read with interest the “Too much shim- 
my" letter in your Oct. '79 column. 

In 1974, the problem was first identified 
on Ford low-GVW F100 units, usually with 
manual steering, and after extensive in- 
vestigation, a technical service bulletin 
was issued to the dealership service de- 
partments. Replacement of the radius arm 
insulators with new insulators molded 
from a "high damp" rubber compound 
was found to resolve the described condi- 
tion. 

A copy of the service bulletin is being 
forwarded to Mr. Payne in Catoosa, Okla. 
Perhaps in the future we can be of help on 
other Ford truck suspension concerns. 

Richard E. Collett 
Suspension Design Section, T.R.P.O. 
Ford Motor Co., Dearborn Mich. 


Thank you. And you get a gold star for 
being the first active manufacturer's rep- 
resentative to offer precise corrective ad- 
vice on a problem raised in this column. 


Rear-wheel hop 


| have a '77 Chevy heavy-duty %2-ton pick- 
up with three-speed stick, six cylinders, 
eight-ft. box, and limited-slip differential. 
It is used primarily for transportation on 
snow-covered roads, not as a hauler. 
When it loses traction, the rear end 
“hops” bad enough that the shift lever 
threatens to jump off its column. | have to 
shove in the clutch and get a fresh start, 
and do this repeatedly until | get in differ- 
ent traction conditions. It hops with tire 
chains on or just snow tires. | normally 
carry about 500 Ibs. of weight in the rear. 
| don't think it's the differential. It acts 
more like spring wrap-up. Could the rear 
springs be too stiff? Is there a cure? 
Keith J. Massart, Algoma, Wis. 


Axle wrap-up is the problem. Lighter 


springs and spring clips can help. Traction 
bars sold in off-road shops would be a big 
help. But the most effective solution is to 
get a deal going at each wheel where 
you've got one shock about six inches in 
front of the axle, and another shock about 
six inches behind the axle. 


Needs different gearing 


| don't take my '76 Bronco with its 302 V8 
and automatic transmission up hills or out 
in the boonies. It's simply my insurance 
policy to see that | get to work on each 
winter's day. 


| pay the premium on the policy every 
time | pull its 4.11 rear end up to the gas 
pump. l'm willing to lose torque to gain 
mileage. What action can you recom- 

mend? 
Guy W. Roark, Waynesville, Mo. 


Put the highest gear you can get in it, and 
tires with the biggest outside diameter. 
Overdrive would be great, but it would 
cost too much for a retrofit. 


About diesel cars 


You've been consistent in your condem- 

nation of the VW diesel Rabbit. Is it worth- 

while to sink our hard-earned bucks into 

diesel Rabbits or is the idea just a flash in 
the pan? 

Brian P. Sullivan 

APO, N.Y. (Riyadh, S. Arabia) 


The bottom line is that diesel is lousy fuel 
for cars compared to gas. Diesel has to be 
hospital-clean when it reaches the injec- 
tors. And there's no way in hell that it fs. 
There is no difference in the two fuels in 
reference to fuel econamy—except in Btu 
content, and diese/ is 10 percent better 
there. So I'm for changing engines to re- 
act with gas as well as or better than with 
diesel, and quit kidding ourselves. 

We can and will double gas mileage, 
and it will happen sooner than you think. 
The gasoline engine can and will be made 
to burn any damn thing you put in it. The 
thermal efficiency will be equal. And 
when that happens diesel will cost 10 per- 
cent more than gas. And even with a mul- 
ti-fuel engine you'll use gas. 


Low oil pressure 


I brought my "68 Pontiac Bonneville to the 
shop to be repaired. The mechanic deter- 
mined the problem to be a collapsed hy- 
draulic lifter. He advised me that when 
this is replaced all the other lifters should 
also be replaced. 

Upon receiving the car from the shop, | 
noticed that the reconditioned engine was 
much quieter. However, there seems to 
be a discrepancy in the "new" oil-pres- 
sure reading. Before the lifter collapsed, | 
was getting 30—40 psi, which is what the 
service manual calls for. Now 20 psi is the 
maximum reading. At idle, it drops to 
about six psi. 

What's wrong? 

J. M. Paluch, Springfield, N.J. 
it's possible you got the wrong lifters. The 
location and size of the groove around the 
lifter can offset oil pressure. Since about 


all GM lifters are the same size and look 
Continued 
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Brick * Stone 
Aluminum Siding 
instantly, Safely. Low Cost 
Spray-on, rinse-off method. 
Factory training provided. 
Send for FREE booklet, 
complete details. 


“Say Smokey—" 
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Your Own Business: A chimney sweep can clean a chimney 
with the August West" System in one hour. | , the average — 
charge is $40.00. 


very much alike, it'S pretty easy to get the 
wrong ones. You could help upper-rpm oil 
pressure with a stronger spring relief- 
valve in the oil pump, but this won't help 
at idle. There's an outside chance that the 
oil-pump pickup screen is plugged, and 
it’s a coincidence that this showed up af- 
ter you got the lifter job. 


The August West* System: 
More sweeps use It than any other method in 
the country. 


Send for our free booklet, or call TOLL FREE 
any time and ask for "The August West Story." 


800-648-5311 core 


Overheating 


I bought a new 530i BMW in July '75. | had 
to add a quart of coolant each week while 


Write or call (216) 292-4727 Fm : | 
National Surface Cleaning Corp. | l many mechanics searched for the leak. 
4959 Commerce Parkway PS-5 [^ id Present mileage is 25,000. They did many 
Cleveland, OH 44128 


expensive replacements, putting in a new 
water pump (mist escaping) and a cylin- 
der head (fine crack). This was before | 
noticed the loss of steam and coolant 
from a V5-in. hose in the system. Since 
then there has been no loss of coolant. 

However, immediately after replacing 
the water pump, the car began overheat- 
ing. The change was sudden and occurred 
at once. 

Mechanics say that the water pump 
cannot possibly be the source of the over- 
heating. Their latest suggestion is to re- 
place the radiator core. Because the 
change was sudden and immediate, and 
because coolant has always been clean— 
no rust or anything else—l find it hard to 
believe that a new or larger core would 
make any difference. Any ideas? 

Aaron Podolnick, M.D., Great Neck, N.Y. 


/ suspect a bad thermostat and no circula- 
tion, or very low circulation. The radiator 
can be checked for flow at a good radiator 
shop. It may be plugged. But I'm betting 
on a circulation problem caused by the 
fancy plumbing scheme the Germans use 
to achieve fast warmup and maximum 
temperature for efficiency and cleaner 
emissions. Also, much care must be taken 
when filling to get the air out of the sys- 
fem. 


Uncle Henry’s 
Newest Lockblade. 


Backfiring 
| have a ‘79 Datsun 510 with 120-c.i.d. 
four-cylinder engine. It has an air pump 
and no converter. For the 10,000 miles | 
have driven the car, it sounds more like 
it's been fed beans than gasoline. Every 
time | take my foot off the accelerator dur- 
ing shifting, the engine backfires. It's been 
to the dealer several times, and has even 
gotten a new air pump. Any adjustment of 
the mixture does not seem to help. Any 
ideas? 

William A. Jackle, N. Chatham, Mass. 


Backfire in the exhaust is clean air hitting 
hot exhaust gas that's rich enough in car- 
bon to react when oxygen content is in- 
creased. Flame is already there to com- 
plete the reaction cycle. Stop the overrich 
condition or oxygen entry, and the noise 
will leave. Caution: Even a leaking ex- 
haust valve upstream can trigger this. 


“It’s a little Beast. Guaranteed? 


Slip a Cat Paw" into your vest pocket and you ll dis- 
cover a dozen reasons a d to usc this little beau 

Its trim and slim, but packs the heavyweight —_ 
that make Uncle Henry world famous. 

The 3” stainless steel blade is totally rust resistant. 

Like every Uncle Henry®, each Cat Paw is guaran- 
teed against loss for one year from date of wa rranty 
registration, 


Find out more about the entire line, U f= 
all made in the USA, send for the all 
new, free Old Timer® Almanac today. H | 


Ellenville. N Y 12428 


Wants more mpg 


| have a '72 Hornet. All | can get is 12 to 14 
mpg. The engine had a valve job and the 
carb rebuilt. New spark plugs and points 

Continued 
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Now! A Scientific 
Way to "SCRUB" 
the Air Clean! 


Clear The Air with 
"NATURES-AIRE" 


Makes dust, odor and pollutants 
vanish — leaves the air country fresh 


Discover nature's own "secret" for fresh alr... 
Ever notice how wonderfully fresh and clean the air is 
after a good thunderstorm? Well, it wasn't the rain 
that cleansed the air. . . it was the negative ions gener- 
ated by the storm. Now you bring that same natural 
phenomenon into your home, office or car with 
Natures-Aire, the ion generator that works like 
Mother Nature to cleanse, purify and refresh the air 
you breathe! 


Natures-Aire —a controlled “thunderstorm” 
That's right! Natures-Aire safely and electronically 
emits negative ions to create the same beneficial 
balance of ions found in the great outdoors — right in 
your home. You just plug it in and it silently and 
immediately begins to sweep unpleasant odors, 
smoke and pollutants from the air—leaves it 
refreshed and smelling sweet and country-fresh. 


Unilke many similar products 

Natures-Aire produces precisely the right balance of 
ions —25,000/cm3. Scientific research has shown 
that much more or less would not have the beneficial 
effect. In fact, Natures-Aire is now the standard by 
which Underwriters Laboratories measures other 
negative ion generators. It is the first ion generator to 
receive U.L. listing. 


Negative lons —Nature's "Good Guys" 

Though you can't see them working, negative ions 
actually grab on to particles of dust, smoke, organic 
and inorganic pollutants and sweep them from the air. 
Just as negative ions cleanse the air after a thun- 
derstorm, Natures-Aire cleanses the air in your home 
with its gentle, controlled stream of negative ions — 
Nature's "good guys”. 


Natures-Alre —no matter where you live 

Studies show that winds carry harmful pollutants 
everywhere—even to tucked-away communities. 
That's why Natures-Aire is so vital for everyone. In 
the near future, negative ion generators will undoubt- 


edly be standard equipment in airplanes, office and. 


apartment buildings. But you don't have to wait! You 
can start protecting your whole family from harmful 
pollutants and unwanted odors right now with 
Natures-Aire. 


Perfect when you entertain 

You'll love breathing purified air everyday, but imag- 
ine what a great benefit Natures-Aire will be when you 
have parties. No lingering cooking odors to embar- 
rass you—no smoke filled rooms when the guests 
are gone! Yes, Natures-Aire will actually destroy stub- 
born odors, smoke, dust and other harmful pollutants 
in the air—not just cover then up with an artificial 
"freshener." Lets the whole family breathe easier! 
Just think what an important difference it will make to 
your personal environment. 


Proven sale and effective 

Yes, Natures-Aire's graphite conductive fibers are so 
safe a baby could chew on them. And Natures-Aire 
sweeps any airborn micron-size pollutants from the 
air and deposits them in the wall or floor. So effective 
at eliminating smoke and odors, you'll notice the 
pleasant difference in just minutes! 


Now — Mountain-Aire for your Car, Van, 

Truck or Boat 

Natures-Aire has a "twin" that works wonders in your 
car, too. It's called Mountain-Aire. You just plug it into 
the cigarette lighter of your car and enjoy a smoke- 
free, odor-free, pollutant-free freshness wherever 
you go! 


Put your nose to the test without risk! 

You're probably a little skeptical. That's okay — we're 
so convinced that Natures-Aire and Mountain-Aire are 
the most effective, revolutionary air purifiers around 
that we're prepared to offer you a 30-Day Money-Back 
Guarantee. Prove it to yourself. Use Natures-Aire in 
your kitchen, bathroom, living room, bedroom (many 
say they actually sleep better!) and Mountain-Aire in 
your car and see for yourself if you don't notice the 
refreshing difference right away. 


Small price —big reward! 

You can own the product of the future for just $79.95. 
What a small price to pay for clean, invigorating air for 
years to come! But remember—if you're not abso- 
lutely convinced that Natures-Aire and Mountain- 
Aire far out-perform other air purifying systems, 
simply return your order for a prompt, courteous 
refund. 


-— — a E ص نص‎ mm a ص رب‎  —— تت‎  ———  —— s —— — ———  —À 


listed by 


Pure air. . .Pure value! 

Imagine! For fresh, pure air every day of your life — 
you pay just $79.95. A small investment when it 
comes to protecting the well-being of your whole 
family! 


Safe enough for a baby. . . yet effective enough to rid 
your home of lingering smoke, odors and pollutants. 
Leaves it wonderfully refreshed and sweet smelling! 


1 CAMBRIDGE 
I INTERNA inc. 


8700 Waukegan Rd. Morton Grove, IL 60053 (312) 966-5510 


Credit Card Customers 
Call Toll Free 24 hours a day 


800-228-5440 
(In Neb. 800-642-8777) 


= — ST 


Clip & Mail to: 

Cambridge International, Inc. Dept. —P-50 

8700 Waugekan Road, 

Morton Grove, Illinois 60053 

O YES! Please rush me + (quantity) 
Natures-Aire lon Generator(s) at just $79.95 plus 
$3.95 for shipping and handling. (Ill. residents add 
6% sales tax.) | understand that if | am not absolutely 
satisfied with my purchase, | may reurn it within 30 
days for a prompt and courteous refund. 

[] OPTION! Send me (quantity) 
Mountain-Aire lon Generator(s) for my car or van at 
just $79.95 plus $3.95 for shipping and handling. 
O Check or MO enclosed 

American Express O Diners Club‏ نا Charge to:‏ لا 
Master Charge O Visa‏ لا O Carte Blanche‏ 


Account # — . — — —— —SExp.Dala 1 — 
Name 
Address 
City 
Signature - 
(CO Cambridge International, Inc. 1980 


5138 لل‎ Zip 


CAPSULE 


EVELAND'S 
Dept. PS 580 

Box 2 

Backus, MN 56435 


END CAR ABUSE! 


Washing your car isn't a crime, but stripping thé wax 
off is. And that's what happens when you use everyday 
household detergents. Use Zip Wax car wash instead. It 
flushes out dirt but leaves the shine behind. Now there's 
no excuse for car abuse! 


Zip Wax car wash. 


Adds A Turtle Wax’ shine as it washes. 
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"WIDE OPEN SPACE" 


"Say Smokey—" | 


[Continued] 


were installed. What can | do to get better 
mileage? 
Edward Oakley, St. Petersburg, Fla. 


Install a tach and observe engine rpm at 
55 mph. Do what you have to or can afford 
to do to get 55 mph at 1500 rpm. That's the 
biggest help. Choke timing and the carb 
must be right, but there's no dramatic 
help there. 


Wet question 
What do you think about water injection 
for the average motorist? 

Waclaw Kibort, Island Lake, Ill. 


Water injection is good for reducing flame 
speed and can, for example, stop a car 
from pinging on a fuel that is maybe two 
to four octane off. 


Charging batteries 


| have a Sears 12-volt battery charger. 
Since this battery charger comes with 
instructions for charging old-style, add- 
water batteries, | wonder if | can use it to 
charge the new maintenance-free types 
of batteries. 

Martin Soss, Monroe, N.Y. 


So-called new batteries are not to be tak- 
en as more of yesterday's. They can be 
dangerous to your health and be dam- 
aged unless charged according to specific 
instructions. 

We are having more battery trouble 
than we ever had. l'm not sure the old 
lead-acid battery has been bettered yet, all 
aspects considered. 


Should he drive in second? 


| tow a 4000-pound travel trailer with a '73 
Mercury Marquis 460. My vacuum gauge 
indicates a three-to-five-mpg increase at 
speeds of 40 to 60 mph when | drive in 
second gear. This is the case whether I'm 
traveling level, uphill, or downhill. 

I know the motor runs faster in second 
gear. Do you advise driving in second 
gear when towing a trailer? 

Len W. Bailey, Kemptville, Ont., Canada 


For mileage, leave it in third. For longer 
engine life, drop back to second when the 
engine starts lugging. 


Which route is best? 


l live in eastern Pennsylvania where there 
are many hills and valleys. Would | get 
better gas mileage and less engine wear 
on my four-cylinder compact by driving a 
20-mile, fairly level road instead of a 
shorter, 16-mile course involving both 
downhill stops and three- to four-mile up- 
hill climbs (where my automatic transmis- 
sion is almost constantly shifting and re- 
shifting)? 

Bill Yagley, Freeland, Pa. 


The flat-road, steady-state throttle posi- 
tion on the 20-mile course should be the 
economy route both on maintenance and 
mileage. 

Continued 


POLICE RADAR MEETS ITS MATCH. 
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You can't buy a better radar detec- 
tor for $95 than the GUL Micro 
Scan. Developed by B.E.L. Laboratories 
after 10 years of research, the GUL 
Micro Scan has repeatedly proven its 
superior signal sensitivity. In separate 
tests conducted by Canadian Tire Cor- 
poration and Motor Consumer Report, it 
demonstrated a detection distance signi- 
ficantly greater (on both X and K bands) 
than its top three competitors—the Fuzz- 
buster XK, the Whistler XK and the 
XK Snooper. | 

That was only the beginning. 
Plenty of advance warning. 

In two recent issues (January and 
February, 1980) CB Magazine revealed 
an unprecedented comparison show- 
down involving 12 leading detectors— 


Large elliptical horn antenna detects radar from all 
sides, even when approaching hills and curves. 


some with prices as high as $200. 
Monitoring straight line detection, 
the GUL's 9,029 foot range topped 
the list. 
Signals of .01 millionths of a volt are 


Magazines com- 


sufficient to trigger the GUL's scanning 
alert system (ranging from 9.445 to 
24.445 GHz). It successtully 

detects all police radar— 
including the new KR-11 
short pulse. 

What's more, the GUL 
has a nondirectional antenna; 
its large elliptical horn 
pulls in signals from 
front, side and rear. This 
360? detection field 
maximizes sensitivity, 
providing you with valu- 
able warnings—even 
when approaching hills 
and curves. CB 


parison bears this 
out: In a K band test for around- 
the-curve sensitivity, the GUL's 
detection range was double that of the 
Fuzzbuster and Super Snooper. And 
nearly three times greater than the 
highly regarded Whistler. On X band 
pickup from the side and from behind, it 


was found to be the most effective detec- 


tor in the dozen. 


Doesn't cry “wolf.” 

The most common problem among 
radar detectors is the failure to screen 
out false signals, such as signals from 
taxis and ham radios, as well as hospital 
microwaves. 

But the GUL shows no sign of fals- 
ing when exposed to radio signals of 
any kind. Its sophisticated circuitry is 
completely shielded by a diecast and 
extruded aluminum case which protects 


the input terminals from stray signals 
(the most common cause of false 
alarms). The aluminum provides light- 
ness, along with durability not found in 
plastic casings. 

A double warning system. 

Both a tone and light come on in the 
presence of radar, and remain on until 
radar is gone. You're never lulled into a 
false sense of security by a tone that 
sounds once and then goes off. You 
control the tone with a front-mounted 
on/off switch. — 

In addition, the GUL uses an inter- 
nal voltage regulator, commutating filter, 
and synchronous detector to reduce 
power consumption to a minimum. This 
also provides a more stable gain setting. 
And its gain control knob lets you opti- 
mize sensitivity for different city and 
country conditions. 

Quick installation. 

The compact GUL measures only 
4" x 3" x A1". It weighs just 20 oz. Its 
case is finished in glare-free matte black, 
and comes with bracket in place. 

To mount, simply fasten the adhesive 
Velcro pad to the top of your dash- 
board; a matching Velcro foot 
(on bracket) keeps the unit 
securely anchored. This 
Velcro mounting allows 
for easy removal in 
seconds to prevent theft 
(the unit is even small 
enough to be stowed in 
any glove compartment). 
To supply power, simply 
plug it into your cigarette 
lighter. 
Try it yourself. 
Order the GUL 


Z y ' Micro Scan today. Road 


Youcan test it for yourself. If you 
tissue box don t find it to be the 
cu without finest electronic counter- 
affecting intelligence you can own, 
operation. return it within two weeks 
for a courteous refund. The Sharper 
Image guarantees your satisfaction. 
Comes with complete instructions and 
120 day warranty. 


lor $95 plus 2 50 delivery. In Cali- 
" fornia, add $6.17 sales tax. 


^ . 800 227-3436 
. In California 800 622-0733 


THE SHARPER IMAGE 


260 California St., Dept. BB— 051 
San Francisco, CA 94111 

(415) 788-8880 

E 1980 The Sharper Image 


Jack McAlister had $12,000 
worth of power tools. 


Here's why he sold them. 


L] 


"My shop was equipped with commercial tools in which | had an investment of $12.000 or 
more. | sold all my machines at a nice profit, and purchased one Mark V... | can do anything 
| was doing on all the machines. this gives me a lot more room and | have several thousand in 
the bank. What more could | ask for?" 


Jack McAlister found something out 
that a lot of woodworkers at all 
levels already know. You don't need 
a shop full of expensive power equip- 
ment to do just about any job you 
could imagine. All you need is a 
Shopsmith Mark V. 


The 5-in-1 tool that does it all. 
The Shopsmith Mark V is actually a 
complete workshop in a single. com- 
pact unit no bigger than a bicycle. lt 
includes the five basic power tools 
no home shop should be without. 


It's powered by a rugged precision- 
built motor that any power tool 
owner would be proud to own. And 
it can do more than your standard 
power tools because it actually lets 
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you borrow features and set-ups 
from one tool to enhance the ca- 
pabilities of the others. So you can 
tackle jobs you now wouldn't dream 
of doing yourself. And. thanks to the 
Mark V's built-in precision and con- 
trol. you ll do them successfully. 


Maybe it's time for you to find out 
what Jack McAlister and over 
350,000 Shopsmith owners al- 
ready know. Mail the coupon and 
we'll send vou a FREE Information 
Kit with all the facts. 

Don't you owe it to yourself to find 
out more about the Mark V — the 
single piece of equipment that can 
actually replace $12.000 or more 
in power tools — vet costs less than 


1/10 that figure? 


— Jack McAlister 


Tucker, Georgia 


The Shopsmith Mark V — 
the tool to start with... 
' the system you grow with. 
Send for your FREE information. 


3 ١ Shopsmithinc. 1 
1(2) Sho} ! 
5 Dept. 2428 
750 Center Drive i 
» Vandalia, Ohio 45377 | 
1 Yes! Please mail mw teur FREE. Anba- = 
1 Mathan Baton rae Opes Mars V. I 
derart Heras sw ملق لاك نور‎ [| 
- i 
B Name Se تت‎ 
pt T: ^ 
Pci, 2 3 1 
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WELDING AND SPOT WELDING . USE 
BATTERY. MONEY BACK GUARANTEED. $19.00 POST PAID. 


LEARN 


MEAT CUTTING 


Train quickly in B short weeks at Toledo 
for a bright future with security in the vital 
meat business. Big pay. full-time jobs — 
HAVE A PROFITABLE MARKET OF YOUR 
OWN! Time payment plan available, Di- 
ploma given. Job help. Thousands of suc- 
cessful graduates. OUR STth YEAR! Send 


NOW for a big new illustrated FREE catalog. No obligation. G I. 


MEAT CUTTING, No 71-02- 


approved. L SCHOOL OF 
0197T, Dept *i-C, 33 N. Superior, Toledo, Ohio 43604, 


"Say Smokey—" 
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Wants to run alcohol 


What changes are required for using 95 

percent alcohol in a fuel-injection gas en- 
gine such as the one in a gas Rabbit? 

Charles A. Swanson 

Huntsville, Ala. 


Charlie, forget it unless you just want to 
prove a point. 

Two giant problems: You need to dou- 
ble fuel flow, and oxidation is going to get 
you. It's tough to convert a carburetor, but 
fuel injection is even tougher. 


Wants a step van 


In spite of the current gas prices and prob- 
lems, I'm considering the purchase of a 
one-ton, long-wheelbase step van for use 
as a multi-purpose vehicle. 

About 500—700 Ibs. will be permanently 
added to the net weight of the van. The 
cargo will vary from a few hundred 
pounds up to about 1000 Ibs. on rare occa- 
sions. 

| would like to be able to cruise smooth- 
ly at55 mph with a little reserve power for 
small hills or for passing. 

What do you recommend for engine 
size, type of transmission, and rear axle 
ratio? 

R. W. Born, Canon City, Colo. 


Look for about a 300-cu.-in. engine with 
lots of low-end torque. You need an over- 
drive manual transmission so you can do 
50 mph at around 1500 rpm. Avoid wide, 
aggressive-treaded tires. A four-barrel 
carb is best, | believe. Don't load up with 
electrical drains and power-eating extra 
eguipment. 

Turbo-charging a small engine is the 
answer, but it's still! not available in the 
truck you want. 


A tough problem 


Since air is approximately 20 percent oxy- 
gen and 80 percent nitrogen, why not run 
the incoming air near the exhaust to heat 
it, then run it through something equiva- 
lent to a catalytic converter to reduce the 
nitrogen component, thereby increasing 
the oxygen percentage? It seems to me 
the gasoline would burn more complete- 
ly, mpg go up, and pollutants be reduced 
before they get to the exhaust. 

Kurt Lindquist, Atlanta, Ga. 


l've been trying to do what you suggest 
for 28 years. | only know about 50 ways it 
didn't work. If you could do it, California 
would erect a 500-ft.-high statue of you in 
the middle of L.A. 


Each month in Popular Science Smokey 
Yunick answers questions on cars—fam- 
ily cars, high-performance jobs, hot rods, 
and racing cars—selected from those sent 
in by readers. Got a problem? Send it to: 
"Say, Smokey—," Popular Science, 380 
Madison Ave., New York 10017. Questions 
cannot be answered by mail. 


THE SEA LEVEL EAGLE IS... 


The spectaculaf 
: American Eagle works 
| on many levels. In rain, through 
mud, on sand, for fun. 
Even towing is smooth sailing with Eagle's 
amonen 4-wheel drive. 

In fact, uphill, downhill, or on the level, 
Eagle's 4-wheel drive automatically 
directs power tor 
traction when 
and where you [ 
need it most. So & 
you can enjoy 
a higher level 
of confidence 
that you and your 
friends will get wher- 
ever you re going. 


On another level, Eagle 
— is ideal for plowing 
faat through heavy snow. With the 
ESAE traction of its 4-wheel drive, 
Eagle can go where others fear to tread. 
And Eagle not only gives you the 
feeling of stability that comes from four 
wheels working together. It gives you 
the unique experience of enjoying 
that feeling in a roomy, smooth riding 
automobile with independent 
— front suspension. An automobile 
that s attractive by any 
-Ea standard, on any level. 
روج‎ P Test drive an American Motors 
- &3—— Eagle — 2-door, 4-door or 
wagon model. Or rent one 
on your next trip. Get to know 
the beauty of 4-wheel drive. 
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The adaptable 
Antelope 

— from gunboat 
to laboratory 


It looks as if the Environmental Pro- 
tection Agency (EPA) has decided to 
heed the biblical injunction to "beat 
swords into plowshares." 

Once a Navy gunboat stationed in 
the Mediterranean, the 165-ft.-long 
U.S.S. Antelope was designed for mil- 
itary activities such as blockading 
and surveillance. But for her new role 
as an oceanographic survey vessel 
(OSV), the Antelope has been thor- 
oughly refitted to collect and analyze 
samples from ocean disposal sites. 

As a Navy ship, she carried a crew 
of 30 in addition to her surface-to-sur- 
face missiles, a 40-millimeter cannon, 
and twin 0.50-caliber machine guns. 
Now, instead of missiles and guns, she 
carries three sophisticated shipboard 
laboratories, box corers, grab sam- 
plers, and dredges. Her crew of boat- 
swains and gunners' mates has been 
replaced by scientists and shipboard 
engineers. And Antelope now cruises 


= 


the coasts of the United States, down 
the east coast from Maine, to Puerto 
Rico, through the Panama Canal, and 
up the west coast as far as Alaska. 

The Interstate Electronics Corpora- 
tion of Anaheim, Calif., operates the 
revitalized Antelope under contract to 
the EPA, which is responsible for es- 
tablishing and monitoring offshore 
waste disposal. “The Antelope’s role is 
to collect the initial data and continue 
the monitoring process for the EPA,” 
explains Jerry Bane, general manag- 
er of oceanographic engineering for 
Interstate. “The samples collected by 
her scientists are preserved for more 
detailed analysis by shore-based labo- 
ratories." And besides helping the 
EPA monitor disposal sites, the Ante- 
lope collects data on natural accumu- 
lations and shifting of sand and silt, 
which can cause navigational prob- 
lems in harbor 
and port areas. 

The result of 
the Antelope'sef- 4 
forts is a series of 
detailed environ- 
mental-impact 
statements, doc- 
uments that can 
take up to nine 
months in prepa- 
ration and that 
are crucial in as- 


sessing the environmental effects of 
dumping and other forms of disposal. 
When she comes home later this year, 
after a year and a half at sea and two 
circuits around the U.S., she will have 
helped prepare 26 of these impact 
statements. 

Although legislation controlling 
waste disposal into American waters 
has been in effect for almost 100 
years, it wasn't until 1972 that the 
Marine Protection, Research, and 
Sanctuaries Act granted the EPA the 
responsibility for monitoring ocean 
disposal activities. Until that time, no 
one agency could enforce dumping re- 
strictions, and regulation of ocean dis- 
posal sites was, in fact, nonexistent. 
"The job of the Antelope now," ac- 
cording to Bane, "is to help the EPA 
turn that regulation into a reality." 
—Harriet Brown 


Refitted Antelope cruises U.S. coasts as a floating laboratory. 


This is not just another 
vacuum cleaner 


This is the wet/dry vacuum by Shop-Vac. 


Built to tackle the toughest cleaning 
problems, wet or dry, indoors and out . 
at an economical price. Use it around the 
home, workshop, garage, patio, car, 
basement, attic. Shop-Vac's Wet/Dry 
Vacuum gobbles up bulky dirt, kitchen 
spills, sawdust, woodchips, messy 
basement leakage, garage dirt, standing 


water in clogged sinks, broken glass. Even 
cleans carpets. Heavy-duty pick-up 


power...atthe flick of a switch. 


Available at hardware and housewares 
departments everywhere. 
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WILLIAMSPORT, PENNSYLVANIA 


Deluxe self-propelled mower makes the - 
job even easier. All the features of the. 
Deluxe model, plusa handle-mounted 
ظ‎ drive control. Both lawn mowers are - 
$ on sale at over 1,600 K mart stores 
X across the U.S.A. 


N N SALE PRICE 


\ «489.88 


Quality at a Kmart price. Nice. 


The Saving Place 


Copyright 1980: 7 Kmart Corporation Tray. Michigan 48084 


Seven and Seven have been going 
together for over 40 years. For a perfect 
marriage, just pour 1% oz. Seagram's 7 
over ice in a tall glass, fill with 7-Up and | 
enjoy our quality in moderation. 


Seagram's 7 Crown 


Where quality drinks begin. 
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When Paul Bolon began collecting locks 
for this month's cover story, we noticed a 
surprising thing. A lot of locks looked 
quite different from those we're used to 
seeing. And keys were different in some 
cases, too. 

The new look is not cosmetic. It reflects 
a new wave of lock technology. The lock 
manufacturers are fighting back against 
the wave of burglary that has homeown- 
ers and apartment dwellers worried these 
days. As a result, the new locks are stron- 
ger, harder to pick, more difficult to de- 
feat. They can make your home more se- 
cure against intruders. 

But while the new locks may offer better 
protection than the older ones, remember 
that no lock is foolproof. While almost any 
lock can stop an amateur, the professional 
burglar can get through anything, given 
enough time. That's why multiple protec- 
tion is so important. Install two strong, 
hard-to-defeat locks instead of just one. 
Remember, your best strategy is to make 
it tough for a would-be housebreaker— 
tough enough to make him decide that 
your house isn't worth the trouble and 
turn his attention elsewhere. 

Of course, doors are just part of the 
problem when it comes to protecting your 
home. Most windows are pretty easy to 
get into, as well. That's why we'll be fol- 
lowing this piece with another on window 
and sliding-glass-door security. This 
month's article on door locks starts on 
page 128. 


Gasohol 


President Carter's call for the country to 
produce 500 million gallons of ethanol for 
use in gasohol by 1981 still leaves some 
unanswered questions. The main one was 
brought up in Ray Hill's comprehensive 
article on gasohol and its future prospects 
in the March issue of POPULAR Science. The 
question, of course, is this: Do we actually 
gain anything by making gasohol? The 
answer, if we continue to make ethanol 
mainly by burning oil, is no. Of course, 
there are other nonconventional methods 
that might produce a net energy gain, but 
there has been no mention of them in the 
administration's plan. 

The principal motivation for increasing 
the supply of gasohol, of course, is to cut 
back our dependence on foreign oil. The 
Carter proposal, which would replace an 
estimated 10 percent of the unleaded gas- 


oline in the country with gasohol, would 
appear to move in that direction. But the 
problem comes from the fact that it takes 
a lot of oil to make the alcohol used in 
gasohol. Gas or diesel fuel is used in 
planting, cultivating, and harvesting the 
corn, which is the raw material. More fuel 
is used transporting it to the alcohol dis- 
tillery; yet more in distilling it. Battelle 
Laboratories, in a study undertaken for the 
American Petroleum Institute, says that 
for each Btu of energy you get from alco- 
hol, you've spent 2.2 Btu of petroleum en- 
ergy to make it. That's not a very good 
deal when it comes to cutting back on oil 
imports; in fact, the more gasohol we 
make, the more oil we'd need to make it. 
As one energy expert put it, that's like 
spending 10 dollars to make five. 

The solution, as Ray pointed out in his 
article, is to use other forms of heat en- 
ergy to distill the ethanol. Theoretically, 
you could burn the corn stalks to heat the 
stills and make ethanol, but that presents 
a hauling and storage problem. If sugar 
cane were used (instead of the corn now 
in the plans), the bagasse (the cane stalks 
left after the crushing and pressing pro- 
cess that removes the juice) could be 
burned to supply enough energy for the 
distillation. That's the process used for 
most ethanol production in Brazil, where 
gasohol /s helping to reduce petroleum 
consumption. 

Another possibility is to use coal for the 
production of ethanol from corn. Some oil 
would still be required for planting, culti- 
vating, and hauling, but we would get 
back more Btu from the alcohol than we 
would use in the form of oil. Still another 
ingenious idea: TVA informed the Depart- 
ment of Energy that it is considering using 
waste heat from power plants to make 
ethanol, thus raising the overall efficiency 
of its plants and making a useful product 
at the same time. 

None of this has been discussed in any 
ofthe reports we've seen. Most ofthe con- 
versation has simply concerned whether 
it would be possible to build enough 
plants to increase production from the 
current 80 million gallons a year to more 
than six times that—and do it this year. 

Meanwhile, gasohol distribution con- 
tinues to increase. Texaco has introduced 
the 90-percent-gasoline/10-percent-etha- 
nol mixture to Washington, D.C., and will 
soon begin marketing it in perhaps as 
many as 600 stations in Maryland and Vir- 


ginia. That will be in addition to the 600 
Texaco stations now selling gasohol in 
nine states. And Amoco will soon be sell- 
ing gasohol in 600 stations in lowa. 


Flywheel progress 


When Susan Renner-Smith reported 
last October on the flywheel that may 
power your house, researchers at the Lin- 
coln Laboratories of MIT had built only a 
small model to test the effectiveness of 
the magnetic-bearing concept. Now, Alan 
Millner, project director, reports the team 
has built a 400-pound steel flywheel capa- 
ble of storing one kilowatt-hour of electri- 
cal energy, and tested it up to 12,000 rpm. 
The magnetic bearing worked as expect- 
ed. Next, the team is going to substitute a 
400-pound, low-cost, high-strength com- 
posite flywheel from Johns Hopkins [PS, 
Jan.]. Since it will be stronger and larger, 
it will store five kWh of energy. The ulti- 
mate goal is a system that will store up to 
40 kWh, since the average household 
uses about 25 kWh a day. The energy 
could be generated by solar cells on the 
roof, by a windmill, and, when necesary, 
by cheaper, off-peak power from the local 
utility. 


Maglev speed record 


The experimental Japanese magnetic- 
levitation vehicle [PS, Aug. '79] has set a 
new ground-speed record of 504 kilomet- 
ers per hour (313 mph). The car, floating 
above its track and propelled by a linear- 
induction motor, has just about exhaust- 
ed the speed possibilities of the seven-ki- 
lometer test track. Now, the Japanese Na- 
tional Railway will modify the track for 
tests with a new 10-passenger car. The 
third phase will be construction of a 40-km 
test track. JNR hopes to have maglev 


trains in regular service between Tokyo 


and Osaka by 1990. The trains should 
make the 483-km (300 miles) trip in one 
hour. 


Editor 
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Baldtop Dugout in 
Lyme, N.H., is home 
of architect Don 
Metz, its designer. 
Two-story under- 
ground house has 
spectacular view of 
mountains (right). 
Most glass is on 
south side for direct 
solar gain. Mass of 
structure (80 tons of 
masonry) acts as 
thermal storage; 
walls are insulated 
on the outside with 
two inches of ure- 
thane. Combination 
woodioil furnace 
supplies backup 
heat as needed. 
Heavy timbers sup- 
port the roof, which 
has three inches of 
urethane insulation 
and eight inches of 
soil on top. 


PHOTOS ON 
THIS PAGE 
BY ROSS CHAPPLE 
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Solar goes 


underdround 


In new  . 
house designs 


The earth and sun work 
together to make these 
houses energy-efficient 


By V. ELAINE SMAY 


If you think an underground house is 
a dark, musty windowless burrow 
where only a few  eco-freaks—or 
moles—would live, the idea of a solar 
underground house may sound like a 
contradiction in terms. Or perhaps it 
brings to mind a cave topped with an 
array of solar collectors. 

True, some underground houses are 
heated by active-solar heating sys- 
tems. And a few haven't much natural 
light. But the great majority of under- 
ground houses being built today have 
large banks of windows that flood the 
interiors with sunlight and supply 
much of the heat they need. 

Solar and underground are com- 
patible concepts indeed—for many 
reasons. First of all, underground 
houses must be massive structures to 
withstand the tremendous pressure of 
the earth around and above them. 
Usually they're made of reinforced 
concrete—a lot of it. Those tons of ma- 
sonry are not only structurally mas- 
sive; they're thermally massive. And 
that's just what you need to smooth 
out the dips and peaks in temperature 
when you heat with an intermittent 
source like the sun. When the sun is 
shining, the walls and floors slowly 
soak up heat; as the air temperature 
in the house cools, they slowly release 
that heat. In above-ground solar 
houses, great quantities of masonry or 
water must be used just for this pur- 
pose. In an underground house, it's got 
to be there anyway. 

An underground house is much eas- 
ier to heat than an above-ground 


house. That means the solar-heating 
elements can be smaller. "It's not that 
the earth is such a terrific insulator," 
explains Dr. Ray Sterling, head of the 
Underground Space Center. at the 
University of Minnesota, one of the 
country's leading research and infor- 
mation centers on underground con- 
struction, "but when you use a lot of it, 
dirt is an effective moderator of tem- 
perature." 

Dr. Sterling is a young Englishman 
with an appropriate accent and some 
ready numbers to prove his point. "In 
Minnesota," he explains, "we have an 
air-temperature range of 130 deg. F 
annually: from —30 degrees in winter 
to 100 degrees in summer. But the 
temperature of the soil, if you dig 
down just 10 feet, swings only 20 de- 
grees—from 40 to 60 degrees. Even 
immediately below the surface you 
have only a 40-degree annual swing. 
And there's practically no daily 
swing." 

Heat loss from a building is due in 
part to heat transmission through the 
walls. As long as the outdoors is cooler 
than the indoors, heat will flow out. 
The greater the temperature differ- 
ence, the greater the heat flow. Conse- 
quently, when your house is sur- 
rounded by 50-degree dirt rather than 
zero-degree air, you cut heat losses 
drastically. Building a house under- 
ground also reduces the heat lost 
through infiltration, and shelters it 
from wind. 

In summer, an underground house 
is much easier to cool. While a house 
above ground gains heat all day from 
the hot surrounding air, an under- 
ground house loses heat to the 50—60- 
degree earth. Most underground 
houses need no air conditioning. 

All of these benefits are capped by 
another unique advantage of building 


underground. The earth acts like a gi- 
ant thermal flywheel. The soil at 10 
feet reaches its coldest temperature 
not in January, when the air is 
coldest, but about three months later, 
just as the air is probably getting 
warm. And it reaches its warmest 
three months after summer wanes. 

The combination of very high ther- 
mal mass and very low heat loss 
makes an underground house slow to 
cool off, even if it should lose its heat 
source. John Barnard, one of the pio- 
neer “underground” architects, tells 
of a house he designed that was built 
near Casper, Wyo. “Last February,” 
says Barnard, “the owner was having 
some trouble with his furnace, so be- 
fore he went away for a week of skiing 
he just turned the thing off. Outside 
temperatures went well below zero for 
several stretches. But the house never 
got below 55 degrees.” 


Other advantages 


An earth-sheltered house is much 
quieter than conventional structures. 
Outside maintenance is greatly re- 
duced. And since it’s primarily of ma- 
sonry, it’s rot- and vermin-proof, and 
probably more fire-resistant than a 
frame house. 

It is also sheltered from wind and 
hail and other extreme weather 
conditions. “One stormy afternoon a 
tornado was spotted just a few miles 
away," relates Frank Moreland, a tall, 
soft-spoken Texan who has an archi- 
tectural practice in Fort Worth and 
teaches at the University of Texas at 
Arlington. “Twenty-two neighbors de- 
cided it was a great time to visit a new 
underground house I designed.” 

Some people build underground to 
preserve the land for other purposes, 
such as gardening or recreation, 

Continued 
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Award-winning house— 
designed, built by owner 


"Underhill" (photo, far right), home of 
Tom and Jill Newhouse in Grand Rapids, 
Mich., has direct-gain south windows on 
upper story, Trombe wall below. Diagram 
shows winter day. At night, registers in 
floor of living space are opened to admit 
warm air from Trombe-wall cavity. Ther- 
mal shutters, drapes cover glazing. Own- 
ers monitored house first year: From Nov. 
1, 78, to Mar. 31, ‘79, with only 30 percent 
sunshine, house used half the heat a very 
well insulated conventional house would 
need. In Feb. '79, after house had stabi- 
lized, it used only a third as much. Wood 
stove and electric baseboard heaters pro- 
vide backup heat. In summer, slatted 
overhang shades windows. Casement 
windows on south and small north win- 
dows open to provide cross ventilation. 
House loses heat to cool surrounding soil. 
There's no air conditioning; hottest house 
got was 78.5 degrees F. Underhill won a 
DOE/HUD passive-solar design award. 


to leave the landscape undisturbed. 

"It's my gut feeling that somewhere 
between 2000 and 3000 underground 
houses are now being lived in or are 
under construction across the coun- 
try," says Chuck Lane, associate di- 
rector of the Underground Space Cen- 
ter. "And by far the primary reason 
for building underground is to save 
energy." 
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Just how much energy do these 
houses save? Estimates start at about 
25 percent and go all the way up. Ar- 
chitectural and engineering firms 
that have designed a number of them 
usually claim around 50 percent sav- 
ings. Certainly the amount depends 
on the climate, the people who live 
there, and the design of the house it- 
self. And there are many design ap- 


Passive-solar design for an east-facing site 
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proaches to underground solar 
houses, as our photos show. 


Ninety-five percent solution 


Paul Shippee of Colorado Sun 
Works in Boulder decided to go all out 
to design an earth-sheltered passive- 
solar house that would combine mini- 
mum fuel use with maximum reliabil- 
ity and comfort. The 1820-sq.-ft. house 
in Longmont, Colo., has eight-inch- 
thick poured  reinforced-concrete 
walls, insulated on the outside, and 
300 sq. ft. of glazing on the south. The 
central section of the south glass ad- 
mits sun directly to the living space. 
Behind the rest are 55-gallon drums— 
54 in all—painted black and filled 
with water. The glazing is Beadwall: 
A 5'%-inch space between two layers of 
glass is automatically filled with tiny 
Styrofoam beads on cold winter 
nights, insulating the glazing to a rat- 
ing of R-20. As the sun warms the 
panes, the beads are vacuumed out. 

The Shippee house has been closely 
monitored since its completion in 

Continued 


New home/office (left) of architect Mal- 
colm Wells is on "problem" site on Cape 
Cod. The problem: A beautiful view of Up- 
per Mill Pond is to the east, not to the 
south, where the glass should be for pas- 
sive-solar heating. Solution: A triple- 
glazed skylight running the full 110-ft. 
length ofthe 26-ft.-wide building to collect 
solar heat; plus earth berming, earth cov- 
er, and heavy insulation (six-inch Styro- 
foam on upper walls) to hold the heat. So- 
lar heat collected by skylight (and heat 
from oil furnace when needed) is pulled 
into under-floor plenum, which is tightly 
sealed on one side to pressurize, and 
open on the other to supply warm air to 
the house. Earth-covered plastic ducts in 
plenum channel heat. Plenum will store 
enough solar heat for four or five days. 


-— 


"Suncave," near Santa Fe, N.M., blends into its environment 
winter and summer. Striking contemporary design has flavor of 
indigenous adobe architecture. Architect David Wright of the 
SEAgroup in Nevada City, Calif., designed house for builder Ka- 


Top of solar atrium projects from beautiful sod roof of Bill and 
Marilyn Mohler's home in Dublin, Ohio. Atrium is solar collector 
for the house. Sun, shining through Kalwall glazing on its south 
face, is absorbed by 12-in. thick masonry wall on north. Heat is 
transmitted throughout house. House was engineered by Don 
Secrist, president of Solar-Earth Energy, Inc., in Columbus; 
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ren Terry. Owner is Dan Fitzgerald. Vertical double-glazed south 
windows and clerestory provide direct solar gain. Structural ado- 
be, concrete, and brick floors store heat. Two adobe fireplaces 
are only backup heat source. Sun supplies 86 percent of heat. 


builder was Buck Vaile. Airtight wood stove provides remaining 
heat; electric baseboard heaters have never been used. Active 
solar collector preheats domestic water. Living-dining area 
(right) connects to atrium via glass doors; east-facing windows 
give more light and view across Sciote River. Secrist's plans 
call for south-facing window wall, but view took precedence. 


spring 1978. À remote sensing system 
was designed by Boeing Aerospace. 
and 90 sensors were installed during 
construction. The results are analyzed 
by IBM. "A year's worth of computer 
printouts stacks up taller than me,” 
says Shippee. 

The results have been impressive. 
“Throughout our extremely cold 1978- 
"9 winter, the backup gas furnace 
was never used,” Shippee reports. In 
January ‘79, for example, lights, ap- 
pliances, and the resident family of 
four provided 17.2 percent of the heat- 
ing needs of the house, the fireplace 
provided 5.8 percent, and the passive 
solar features met the remaining 77 
percent. Average daily temperature 
swings were kept below six degrees. 
The lowest temperature recorded in 
December '78 was 63 degrees F, when 
the outside temperature dropped to 
—20 degrees; the highest recorded 
that month was 81 degrees. 

Continued 


A dozen townhouses, two miles from 
downtown Minneapolis, are sheltered 
from noise of adjacent freeway by earth 
cover. Architect J. Michael Dunn of 
Close Assocs., Minneapolis, designed 
the project for Seward West Redesign, a 
neighborhood housing development 
corporation. Solaron air-type solar col- 
lectors, paid for by a HUD/DOE grant, 
are to supply about 45 percent of space 
heat; rock storage bins will hold enough 
heat for two cloudy days. South win- 
dows will supply another 25-35 percent 
of heat. A gas furnace will provide back- 
up heat. Active solar system will also 
preheat domestic water. 
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Niched into south-facing slope in Burns- 
ville, Minn., this 2100 sq. ft. house was 
designed and built by Carmody and Elli- 
son. Builders won $17,000 grant from 
Minnesota Housing Finance Agency in in- 
novative state-sponsored program to pro- 
mote earth-sheltered housing. House has 
abundant south glazing for direct-gain so- 
lar heating and uses only structure of 
house (reinforced concrete block) for heat 
storage. This, and other six houses in pro- 
gram, will be monitored by the Under- 
ground Space Center for five years. 


Two-story direct-gain house, by archi- 
tect Ed Romo of Northeast Homeplan- 
ning and Design, Brighton, Minn., nes- 
tles into bank of cul-de-sac in Minneapo- 
lis suburb. House is only 25 ft. deep, so 
south windows light all of living area. 
Section over door is angled to hold fu- 
ture solar panels for domestic hot water. 
Backup wood stove and gas furnace are 
connected to standard duct system. 
Plans called for straight retaining walls, 
but putting bends in meant less mas- 
sive—and less costly—walls. 


Two parallel steel drainage culverts 
connected by a tunnel form this delight- 
ful house in River Falls, Wis. Sprayed-on 
polyurethane foam insulates the struc- 
ture. Architect Michael McGuire, Stillwa- 
ter, Minn., designed the house for Pat 
Clark. Built in 1972, the cost was consid- 
erably less than for conventional con- 
struction. But the price of steel is up 
sharply, so the economics would not be 
as favorable now. However, a few archi- 
tects and builders are beginning to use 
concrete domes for underground 
houses. A dome, like an arch, is inher- 
ently strong under load and is advanta- 
geous for such use. 
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In summer, a slatted overhang 
shades the south glass from the sun. 
At night, the house is ventilated and 
the 60-degree Colorado night air cools 
the massive house. On hot days, it's 
closed up to stay cool. 

If a house is to be energy efficient, it 
must be designed for the climate. 

"In Texas we have six weeks of 
winter but six months of summer," 
says Frank Moreland. Consequently, 
in the houses he designs, he orients 
most of the windows to the north. He 
also prefers to cover his houses with at 
least seven feet of earth—one to two 
feet is typical in most climates. "With 
seven feet of earth above," he ex- 
plains, "you have summer tempera- 
tures hitting the house in October, fall 
temperatures hitting it in the spring, 
and spring coming through in the 
summer." And he uses no insulation, 
so the house can readily lose heat to 
the cooler earth around. 

Building underground doesn't in- 
volve advanced technologies, but it 
does demand some special considera- 
tions. First, the structure must be en- 
gineered so that the roof and walls can 
readily support the tremendous loads 
involved. Since failure could be cata- 
strophic, it is essential that an engi- 
neer or architect be consulted. 

The other prime consideration 
when building underground is mak- 
ing sure the house doesn't leak. There 
are a variety of effective waterproof- 
ing systems, but if you try to water- 
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proof an underground house as you 
would a standard basement, chances 
are it will leak—like a standard base- 
ment. 

Other special problems: Finding an 
appropriate building site may be more 
difficult; building codes may be hard- 
er to abide by; and it may be harder to 
get financing. It may also be tough to 
find a builder. 

An underground solar house may 
cost more than conventional construc- 
tion, although not necessarily. But 
the life-cycle cost, calculated over the 
life of the mortgage, should look very 
favorable, even if a higher initial cost 
is involved. 


Earth-covered villages 


The Seward Townhouses in Minne- 
apolis (see photo) may presage a whole 
new era of earth-sheltered multifami- 
ly houses and villages. Energy Effi- 
cient Environments, an architectural 
firm in Atlanta, has designed a 144- 
unit, earth-sheltered, passive-solar 
apartment building that's just getting 
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Attached greenhouse is solar collector for house by David Wil- 
son and John O'Keefe of Earthworks in Bucksport, Me. It is sep- 
arated from living space by massive Trombe wall, which isolates 
house from day-night temperature swings in greenhouse. Archi- 
tects report that sun provides half of heat house needs. Airtight 
wood stove is only other heat source; exhaust gases are chan- 
neled through eight-foot long horizontal flue in masonry wall to 
extract additional heat. Family used 234 cords of wood first 
winter. Four-bedroom, 1500-sq.-ft. house, designed to be afford- 
able as well as energy-efficient, was built for $36,000 in 1978. 


South-facing windows on two stories and clerestory windows 
above provide solar heat and light for this underground home 
in Atlanta. Mass of building materials stores heat. Overhangs 
and trellises keep out high summer sun. Vegetable garden 
graces most of roof. House is by Jack Schupp and Richard 
Lang of Energy Efficient Environments, Inc., Atlanta. 


ing," he believes. “And once you get to 
a density of five or six houses per acre, 
you can support a mass transit sys- 
tem, and reduce reliance on cars." 
Don Secrist, of Solar Earth Energy, 
Inc., in Columbus, Ohio, would like to 
see everyone keep hiscar and run it on 
alcohol produced in self-sufficient, un- 
derground,  passive-solar villages, 
which would have all the luxuries and 
conveniences we have today. "We 
could maybe find 40 million Ameri- 
cans who are willing to adopt a more 
primitive lifestyle to save energy and 
preserve the environment," he specu- 
lates, "but it's the other 200 million 
I'm after now." Gs] 


FOR FURTHER INFORMATION 


Popular Science: "Passive Solar," Apr. '78; "Under- 
round Houses," Apr. 77; "Low-Technology Solar 
omes," Dec. '76; "Underground Living," June '74. 
Universities: Dr. Lester oya; Prof. of Architecture, 

103 Architecture Bldg., Okla. State Univ., Stillwater OK 

74074; Clearing House for Earth-Covered „ School 

of Architecture, Univ. of Tex. at Arlington, Arlington TX 

76019; Underground Space Center, 221 Church St. SE, 

Univ. of Minn., Minneapolis MN 55455. 

Periodicals: Earth Shelter Digest and Energy Report, 
WEBCO Publishing, Inc., 479 Fort Rd., St. Paul MN 
55102; Underground Space, bimonthly journal of the 
American Underground Space Assn., Dept. of Civil and 
Mineral Engineering, Univ. of Minn., Minneapolis MN 


under way in that city. And two more . 55455 


are on the boards for Arizona and Cal- 
ifornia, notes Richard Lang, president 
of the firm. 

Frank Moreland foresees whole 
earth-covered villages. "They could be 
built at three times the density of to- 
day's suburbs and still have 50 per- 
cent more green space. In mass pro- 
duction, these could be built for two- 
thirds the cost of today's tract hous- 


Books: Earth-Sheltered Housing Design, 300-page 
compendium by Underground Space Center, $11 from 
Center (address above]; Landscaping that Saves Energy 
Dollars, by Ruth S. Foster, David McKay Co., Inc., New 
York, 1978; Natural Solar Architecture: A Passive Prim- 
er, by David Wright, illus. by Dennis Andrijko, Van Nos- 
trand Reinhold Co., New York, 1978; Underground 
Houses: How to Build a Low-Cost Home, by Robert L. 
Roy, Sterling Publishing Co., Inc., New York, 1979. 

itectural and engineering firms with standard 
(and custom) plans for earth-sheltered housing: Solar- 
Earth Energy, Inc., 2020 Brice Rd., Reynoldsburg OH 
43068 (also gives seminars); R. D. Strayer, Inc., 5490 
Ashford Rd., Dublin OH 43017; U'Bahn Earth Homes, 
4008 Braden Ave., Granite City IL 62040 (also seminars). 
For complete list, consult Underground Space Center's 
data bank at Univ. of Minn. address above. 


PS editor rides 


advanced 


train 


magnetic-lifi 


By BEN KOCIVAR 


HAMBURG, GERMANY 
Seated in a two-car magnetic-levita- 
tion (maglev) train, I discovered the 
idea of "flying" on electric current was 
more exciting than the physical sen- 
sations of the ride. That's because the 
maglev Transrapid 05, carrying thou- 
sands of passengers at the six-week 
transportation show here, provided 
such a remarkably smooth, almost 
noiseless ride. As we accelerated 
along a curved elevated guideway, I 
could easily hear low levels of sound — 
from the soft piped-in music to the 
other riders' relaxed conversations, 
frequently punctuated with teutonic 
equivalents of "Wow!" 

Transrapid 05, a demonstration ve- 
hicle, is the fifth in a series of maglev 
vehicles built with government sup- 
port by Kraus-Maffei and Messer- 
schmitt-Bolkow-Blohm. On-board 
magnets suspend the vehicle by lift- 
ing it upward toward electrically 
magnetized guideway coils. A linear- 
induction motor, with one of its com- 
ponents also built along the guide- 
way, propels the vehicle. Ultimately, 
improved Transrapid trains may 
speed passengers over short-haul 
lines, or whisk them at speeds up to 
250 mph on long-distance routes. 

But many adults and children got a 
realistic taste of future high-speed 
ground transportation aboard Trans- 
rapid 05. Each day of the show, the 
new German vehicle ran up and down 
its 2979-foot guideway several times 
an hour. To schedule thousands of ea- 
ger riders, numbers from prized tick- 
ets were flashed on an electric sign at 
the station platform. 

Each car of the 36-ton train carries 
68 passengers. Seating is comfortable 
and well designed. Huge windows 
give you a sense of space that's unusu- 
al for mass-transit vehicles. The con- 
trol panel is surprisingly compact: 
Switches and dials for the levitation, 
propulsion, and braking functions 
look less complex than panels I've 


Curved research track, built by Thyssen 
Henschel, is over ¥2-mile long. Guideway 
aids train suspension and motion. 


Passenger cars for the demonstration ve- 
hicle are spacious, with large windows. 
Electromagnetic train is almost silent. 


seen for electric toy trains. Fingertip 
pressure on the 05's controls move the 
advanced maglev vehicle to its dem- 
onstration speed of 56 mph. 

The Transrapid 05 is amazingly 
quiet from the outside, too. I stood be- 
low its elevated track as. the train 
zipped by. As it passed, all I could hear 
was an aerodynamic swish that 
sounded like a glider floating past. 

Aboard the roomy German vehicle, 
I was reminded of an earlier maglev 
ride [PS, Aug. '79] aboard the much 
smaller HSST (High Speed Surface 
Transport) under development by Ja- 
pan Air Lines. This Japanese vehicle 
seats only seven; itis the research pro- 
totype of a larger train that may carry 
passengers between downtown Tokyo 
and its airports. 

The West German government has 
already started development of the 
next practical step in high-speed mag- 


Compact control panel for the Transrapid 
05 magnetic-levitation vehicle is exam- 
ined by author Kocivar, in driver's seat. 


lev transportation. Eight companies, 
lead by MBB, have formed the Mag- 
netbahn Transrapid consortium. It 
will build a 19-mile test track west of 
Bremen. By 1982, a new vehicle, 
Transrapid 06, should be operational. 
This train could carry 200 passengers; 
it will be 177 feet long, weigh 120 
tons, and travel at 186-250 mph. 
This is the anticipated size and per- 
formance for intercity European mag- 
lev trains. In addition to quiet, non- 
polluting travel, the aim is also to re- 
duce dependence on oil as a primary 
source of energy. 1 
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A Sidewinder missile 
blasts this car through 
the sound barrier 


By JIM SCHEFTER 


The bright red tube crouched on the 
dry lake bed at Edwards Air Force 
Base, Calif, its three aluminum 
wheels scarcely denting the desert. 

Then driver Stan Barrett, a slender, 
supple Hollywood stuntman who 
barely fit into the 20-inch-wide cock- 
pit, hit the start button. Superheated 
peroxide combined with a solid rocket 
fuel and the car vaulted forward. 

For long moments the car was hid- 
den behind a screen of dust and its 
own exhaust. Then, far down the lake 
bed, it outraced the cloud. Now Bar- 
rett ignited a second rocket, a Side- 
winder missile. 

He felt a kick of more than three 
G's, and then the car rammed through 
a barrier until recently thought im- 
possible for wheeled vehicles. At 731.9 
mph, the rocket car burst through the 
speed of sound. It accelerated another 
fraction of a second, topping out on ra- 
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dar at 739.66 mph. The entire run 
took 17 seconds. 

As the last of the fuel burned away, 
Barrett was pushed forward against 
15 restraining straps with decelera- 
tion forces of minus three G. At the 
same moment, films later showed, the 
two rear wheels lifted and only the 
nose wheel kept the rocket car in con- 
tact with earth. 

It was 7:26 AM on December 17, 
1979, with the desert air temperature 
a frigid 20 degrees F. (The speed of 
sound at a given altitude varies with 
the temperature. At 15 degrees F, for 
example, it's 728.1 mph; at 45 degrees 
F, 750.7 mph.) On its 18th run, the car 
designed and built by Bill Fredrick of 
Chatsworth, Calif., went into the his- 
tory books. 

No novice at building rockets, Fred- 
rick got his start in the 1960's work- 
ing with Rockwell on rockets and com- 
bustion problems. Later he turned to 
the largest commercial user of rockets 
in the world—the movie industry— 
and began making bigger and better 
rockets to help flip cars in midair. 
Most of his rockets use hydrogen per- 
oxide—it emits no visible exhaust to 
betray the secret. 
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Breaking the speed of sound has 
been Fredrick’s single-minded goal 
for nearly two years. He faced three 
distinct problems: aerodynamics, pro- 
pulsion, and surface friction. 

"I wanted it light, narrow, and 
small," he said. "The shape of the car 
was critical to control." 

The result is a pointed, triwheeled 
tube 39 feet, two inches long. It nar- 
rows to a wedge at the bottom to de- 
flect transonic shock waves. The cock- 
pit is near the rear, just at the base of 
a nine-ft. tall fin. Most of the tube is a 
pressurized fuel tank. 

Borrowing heavily from recent 
aerodynamic research, Fredrick ta- 
pered and curved the car's nose in a 
minimum-resistance shape called a 
Von Karmann/Ogive curve. Another 
curve, a double tangential Ogive, 
gives the canopy area the best air 
flow. The car's total frontal area is less 
than 11 square feet. Below 450 mph, 
drag is virtually zero. Only when the 
car passes 600 mph does aerodynamic 
drag and rolling resistance of tire 
against earth begin to mount. 

Fredrick settled on a hybrid rocket 
to blast the car toward its goal. The 
result was a unique rocket that could 


generate about 9000 pounds of thrust 
with hydrogen peroxide alone. Fred- 
rick developed a catalytic screen—a 
silver mesh coated with a secret sub- 
stance he will only identify as based 
on a rare-earth element—that decom- 
poses the hydrogen peroxide into 
steam. The engine was used in its 
monopropellant form during the low- 
er-speed runs early in the program. 

For high-speed fuel, Fredrick chose 
solid polybutadiene rings. Super- 
heated steam from the decomposed 
hydrogren peroxide in turn decom- 
poses the polybutadiene. Autoignition 
follows almost instantly, doubling the 
thrust. 

The whole firing sequence is com- 
puter-monitored through a sophisti- 
cated telemetry system. If anything 
went wrong during a run, either Bar- 
rett or the on-site computer would 
shut down the engine by stopping the 
peroxide flow. 

To keep the rocket simple, Fredrick 
avoided pumps and turbines. "With 
pressurized tanks, vou blow it 
through the motor rather than pump- 
ing it," he explained. 

Fredrick and his small staff built 
the car and rocket engine in his back- 
yard shop. With designs for both fairly 
well along, he concluded that he still 
lacked enough power to guarantee 
breaking the sound barrier. 

He opted for a simple solution. Some 
spare Sidewinder missiles were avail- 
able from the Navy. One missile was 


small enough to fit over Fredrick's en- 
gine, inside the car body. It was light- 
weight enough (110 pounds) to give no 
negative effect on vehicle perfor- 
mance, yet would add 6000 pounds of 
thrust. 

That left the wheels. Aluminum-al- 
loy wheels were manufactured by "up- 
set forging"—a process that batters a 
billet to flatten it into a circular ring. 
That gave wheels with a radial grain 
in the metal, yielding a tensile 
strength that could resist up to 65,000 
pounds of centrifugal force. Fredrick 
calculated that at 750 mph, the 33- 
inch front wheel, rotating at 9200 
rpm, would experience more than 
45,000 pounds of centrifugal force at 
its hub. 

Each wheel has a diamond pattern 
milled into its surface to give maxi- 
mum grip. At high speed, the down- 
ward pressures on the car push the 


Rocket expert Bill Fredrick inspects poly- 
butadiene rings used as solid fuel in his 
supersonic car. Polybutadiene, a hydro- 
carbon also used for plastic trash bags, 
has enormous energy when oxidized by 
hydrogen peroxide. The combination 
powers Fredricks unique rocket that 
produces 18,000 pounds of thrust. 


Tall tail fin stabilizes long-nosed rocket 
car. The “nose” is really a giant, divided 
fuel tank. Its front four feet, pressurized at 
2000 psi, hold solid fuel rings. The eight- 
ft.-long rear tank, pressurized at 600 psi, 
holds peroxide. 


wheels about % inch into the hard- 
ened lake bed, enough to guarantee 
excellent traction. 

Everything came together in 1979. 
Fully loaded—fuel, driver, Sidewind- 
er, and braking parachutes—the rock- 
et car weighed just 5320 pounds. Its 
empty weight was only 3190 pounds. 

Test runs began at Bonneville Salt 
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Phone 


add-ons 


that ease 


telephone chores 
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Plug-in attachments 
make your phone 
a personal secretary 


By LAURA WESSNER 
PHOTOS BY ORLANDO GUERRA 


It took a hundred years for Bell Tele- 
phone to get nearly everyone on the 
phone. Now—in just two years—we're 
overwhelmed with electronic gear de- 
signed specifically to get us off. 

New electronic dialers, for instance, 
automatically dial any one of several 
preprogrammed numbers for you— 
and redial the number if the line is 
busy. Phone-answering machines are 
slim, simple to operate, and offer a va- 
riety of features. Speaker phones have 
moved off desk tops to hang on walls 
for hands-free talking from the kitch- 
en, workshop, or garage. New "com- 
puterized" boxes do everything from 
timing your calls to rerouting them. 

And don't discount your phone com- 
pany. Not only is Bell Telephone in 
the phone-attachment business (rent- 
al only), but your local exchange could 
be offering custom calling services 
that can take messages or turn your 
present phone into an instant dialer. 
(Its all done electronically at the 
switching office.) 

There are models and brands in 
abundance (the few shown here are 
good examples of what's available). 
You'll find them in most local stores 
that handle phone accessories. Can 
you justify spending $150 for a box 
that dials a number, or answers the 
phone for you? For normal home use, 
perhaps not. But, as I found after get- 
ting used to having these around, un- 
plugging them was about as welcome 
as a bad connection. 

For more phone add-ons, turn page 


Automatic dialers make your calls 


Instant dialing: Push a button, and these 
clever boxes automatically dial a prepro- 
grammed number or redial a previously 
busy one. From left to right, top to bot- 
tom: The Nitsuko Free-Caller ($170), for 
example, stores up to 30 16-digit num- 
bers, has instant redial, and lets you dial 
manually on a separate keyboard. The 
Code-A-Phone Memory Phone ($200) is 
actually a telephone with a built-in dialer— 
it completely replaces your present 
phone. If you need lots of number stor- 
age, the Hi-Tek Autotouch models should 
do; the one shown ($200) dials up to 40 
numbers (there's also a 60-number mod- 
el). The Heathkit dialer, an $80 kit you put 
together in a few hours, stores upto 16 15- 


digit numbers. The Otron Computer dialer 
($200) uses a microprocessor. Reason: It's 
a dialer for up to 20 numbers, an electron- 
ic clock with five alarm settings, and a 12- 
digit calculator. A built-in speaker lets you 
monitor calls. Tap the “on” button of 
McDonald Distributors Hands Free 
Speakerphone ($130) and start talking—a 
built-in mike/speaker allows hands-free 
operation. A redial button re-calls the last 
number tried. Push one button on TeleDe- 
vices' Modulus Serenader ($130) and it re- 
dials a number; push another and it puts 
the caller on hold—and plays music over 
the line. Finally, if you don't want to buy, 
you can rent Bell's Touchmatic 16-num- 
ber dialer/phone for $9 a month. 
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Automatic answerers take your messages 


Phone-answering machines electronical- 
ly "lift" your phone when it rings. An out- 
going message greets the caller and the 
incoming message is recorded after the 
"beep." But that's just the beginning (left 
to right, top to bottom): You can use the 
Record a Call 80AT ($300) as a dictation 


x 
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machine, to tape both sides of a conver- 
sation, or to record up to 120 messages. 
The Ford Code-A-Phone 333 ($550) can be 
run by remote control with the pocket 
beeper. The Tele-Tender 37 works re- 
motely, too, but uses conventional Bell 
Tel Touch Tone signals for control. (Beep- 


er is needed on phones without Touch 
Tone.) Price: $169. Phone Mate 930 ($300) 
uses a microprocessor for additional me- 
chanical control, such as remote-con- 
trolled backspace to replay a particular 
message. Answerex A-100 ($100) uses a 
single cassette for greeting and message. 


Gimix Auto-Page ($250) is an add-on to a 
phone-answering machine. If the caller 
hangs on, this box calls another number 
(paging service) to get you to a phone. 
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Universal Intelli-phone ($200) has a built- 
in clock, timer, alarm, auto dialer (12 num- 
bers plus emergency), hold button, and is 
self-redialing on busy signals. 


Electronic ringer in this Speakerphone 
1000 ($80) from TT Systems signals 
there's a call; push a button and it 
gives you hands-free communication. 


Fuel-easy, high-performance 


compact V6 
stern-drive 


An unusual combination: 
spectacular performance 
with a small, lean engine 


By DAVID D. VIGREN 


NAPLES, FLA. 
My turn. I slipped into the driver's 
seat of the Formula I, where for the 
past 15 minutes Ralph Lambrecht, 
OMC engineer, had been showing me 
all the delightful ways to get from 
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here to there: zooming out of the water 
and onto plane as we might towing a 
water skier, dodging the markers, and 
back again at a purring cruise. 

It was all too smooth. Let's try for 
jolts, I thought. "Hold on," I muttered, 
and shoved the throttle full forward, 
stopped dead, full reverse, opened it 
up in tight turns, tried to torture it. 
No barking, no roar from the fully 
charged engine. The peaceful natural 
scene around us didn't fall squawking 
apart as it would years ago when I 
test-drove the last all-new stern- 
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drive. And I didn't have to play the 
throttle to extract my demands on this 
engine. 

The new OMC 90? V6 is the first 
completely different IO to appear in 
many years. It runs as smoothly as a 
V8; from feel and sound I couldn't tell 
it wasn't a V8. Chevrolet engineers 
found in building the engine that a 
slightly uneven firing order resulted 
in the lowest vibration. 

The machine fills a void in marine 
engine lines that has been lamented 
since the last V6 block was discontin- 
ued in 1972. Its compact size, econo- 
my, and performance were ideal for 
marine use. When the fuel emergency 
restored the V6, OMC found what it 
needed in the new 229-cu.-in. Chevro- 
let engine introduced in the 1980 Ca- 
price. “A new intake manifold and 
camshaft were developed for the ma- 
rine version of the engine, which 
boosted its horsepower output consid- 
erably,’ Lambrecht says. "With block, 
cylinder head, and manifolds of cast 
alloy iron, the engine does not require 
a closed cooling system to protect it 
from galvanic corrosion. This means 
long engine life, with raw-water cool- 
ing and the collateral simplicity of its 
cooling-system design." 

In addition to restoring a V6 to its 
line—the only V6 marine engine pres- 
ently available—OMC is targeting at 
the Mercruiser 470, a four-in-line, as 
the one to beat: acknowledgment of 
the excellent power/weight/fuel con- 
sumption/size characteristics of 
Merc's popular machine. How do they 
seem to compare? 


A matched test 


For our tests here, OMC outfitted 
two identical hulls, one with its V6 
engine, drive, and controls; the other 
with the Mercruiser 470 and Merc 
controls. Project engineer Dick Wle- 
zien selected propellers for optimum 


[Continued on page 179] 
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Installation drawings let you estimate what advan- 
tages can be gained with the compact new OMC V6. 
Performance tests (graph at left) were made with 
identical hulls and optimum props for each drive. 
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Electronically controlled 
Helenoids open and close 
valves for precise timing 


By DAVID SCOTT 


Electronics is gradually taking over 
all the critical mechanical linkages in 
an engine: Start your car and an elec- 
tronic ignition gives consistently fat 
sparks for smooth-running perform- 
ance with contact points that never 
need adjusting or replacement; an 
electronic fuel injection system pre- 
cisely matches gasoline delivery to re- 
quirements for reduced consumption 
and low emissions. 

What next? It could be electronic 
valve operation, which would com- 
plete the electronic takeover of the 
combustion cycle. Timing could be in- 


Engineer Seilly inspects Helenoids on a four-cylinder Triumph engine at SGRD lab. 


stantly changed while the engine is 
running, to ease cold starts, increase 
low-speed torque, and improve com- 
bustion efficiency and fuel economy at 
all speeds. 

To do it, the usual camshaft/valve 
linkage would be replaced by a:group 
of electromagnetic actuators called 
Helenoids. Developed by SGRD, a Lu- 
cas Industries research company, they 
are helically wound solenoids capable 
of applying an extremely high force 
through a short distance very rapidly. 
They can be triggered at any point in 
the engine cycle, so valve opening and 
closing is not rigidly tied to crank- 
shaft rotation and the conventional 
timing belt or chain. 

With Helenoids, the valves snap 
open and shut in four milliseconds— 
an eye blink attainable by a camshaft 
only when the engine winds up to 
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Helenoid installation in a cylinder head is 
shown in drawing. When the winding of 
the stationary core is energized, the tubu- 
lar armature snaps down with a one-mm 
stroke against the rocker arm. The lever 
action of the rocker gives the valve a nor- 
mal eight-mm opening. Cooling water 
flows through the hollow magnet core. 


about 6000 rpm. Here it's constant 
throughout the rev range. Result: 
deeper breathing and better combus- 
tion at low speeds. 

Such near-instantaneous operation 
of each unit is controlled by a special 
electronic distributor with transistor 
switching. It is regulated by a micro- 
processor system with inputs from 
sensors responding to engine and road 
speeds, throttle opening, coolant tem- 
perature, and other parameters. 
Thus, valve timing is varied with ac- 
tual loads put on the engine while 
you're driving. 


How Helenoids work 


It was known early on that conven- 
tional solenoids wouldn't work. They 
are no more than an electromagnet 
with wire wound around a laminated- 
steel core. À moving armature plate or 


Helenoid above applies a half-ton force 
with one-mm stroke in four milliseconds. 
Featherweight armature is a thin tube. 


block is pulled toward the core pole 
faces when the coil is energized. The 
problem is that the applied force can 
be raised only by increasing the pole- 
face area. This in turn must be 
matched by a larger armature, so its 
operating speed is sharply reduced. To 
compress a stiff valve spring, a sole- 
noid would be too large and too slow to 
do the job. 

Helenoids are radically different. 
They're of spiral construction with 
two coaxial steel cylinders. The sta- 
tionary inner tube is the core, and it 
has external screwlike threads wound 
with the magnet wire. These mate 
like a loose-fitting nut and bolt with 
internal threads on the outer cylinder, 
which is the armature. 

The helical design provides a very 
large pole-face area relative to the ar- 
mature mass. This moving part can be 


Helenoid below is just 24 mm long, but 
packs five-kg force. These could be used 
on valves with lower spring tensions. 


extremely light, with the possibility of 
tube walls a mere one mm thick be- 
cause they're stiffened by the internal 
threads. Full magnetic force is con- 
centrated on a featherweight arma- 
ture, so its speed is phenomenal. Com- 
pactness is another big plus. 

A further tricky bit is the winding. 
Both inner and outer spirals have in- 
terleaved threads. The fixed inner 
core is wound so each conducting loop 
of wire initially passes along the first 
thread route, then doubles back via 
the second. Current therefore flows in 
opposite directions in adjacent helical 
grooves, resulting in very short mag- 
netic circuits between the core and ar- 
mature pole faces. This greatly re- 
duces the amount of steel needed for a 
given thrust rating. 

Armature travel is only one mm, so 
for engine applications this is levered 


up by a rocker arm for the normal 
eight-mm valve lift. SGRD's first lab- 
oratory trials are with a Triumph TR7 
two-liter four-cylinder engine. Indi- 
vidual Helenoids for the eight valves 
replace the standard overhead cam- 
shaft. 

Because of the heat generated in the 
magnet windings, Helenoids need 
special cooling. In the test-bed rig, 
water from an external tank is 
pumped through the hollow cores. The 
cylindrical actuators are 170 mm long 
and 48 mm in diameter, and each is 
rated at 400 watts. 

Peak starting current is a hefty 150 
amps because of the tremendous en- 
ergy required to move the valve in 
four milliseconds. But after the initial 
surge, the current drops to only 10 
amps while the valve is held open. 


Future possibilities 

Atthis stage, SGRD sees Helenoids 
only as a laboratory aid for engine de- 
signers. Fitted to a prototype engine, 
they will be used to bypass involved 
theoretical calculations to determine 
the best cam profiles for performance 
and emissions, and eliminate costly 
machining of experimental camshafts 
for hit-or-miss trials. They're still too 
complex and expensive to replace any 
mass-produced camshaft. But future 
development of cheaper versions 
could make them a reasonable alter- 
native. Even a higher initial cost 
could be outweighed by substantial 
performance gains over camshafts, 
which, at best, are always a compro- 
mise between optimum valve timing 
at low and high speeds under different 
load conditions. 

"This is a purely experimental set- 
up at a very early development stage," 
research engineer Alec Seilly ex- 
plains. "We haven't yet tested the sys- 
tem properly, so it's too soon to report 
any results. But already we feel it 
shows great promise." 

Helenoids for future car engines are 
some years ahead, and there are still 
plenty of "ifs" and "buts." Right now, 
cost is the biggest snag, though mass- 
production techniques might eventu- 
ally drop that to an acceptable level, 
Seilly figures. "Smaller actuators 
running on 12 volts would be suitable 
for new types of lightweight valves 
which could operate with lower spring 
tensions," he says. "Cooling needs 
would then be smaller, and could be 
simplified by combining the system 
with the engine water circuit." 

Electronic valve control could be 
the next step in the ongoing train of 
engine refinements, where fuel sav- 
ing and low emissions are often more 
important than primary cost. This bal- 
ance should tip slowly toward variable 
valve timing as oil prices rise. Hs] 


Dashboard 
symbols 


— new sign language 
for car controls 


By KATHLEEN MURPHY LORD 


You're driving through the Italian countryside, enjoying a 
long-awaited first visit to the continent, when your rental | 
car stalls and a red light on the dashboard flashes on. You 
immediately look at the label under the light for the mes- 
sage, only to find that it's in unintelligible Italian. "Ben- 
zina" means nothing to you, so a few panic-filled moments 
pass before you notice the gas gauge 1s reading empty. 

Soon easy-to-understand wordless dashboard symbols 
will eliminate such problems. The symbols will be the 
same in cars made in any country, so foreign-car dash- 
boards should be as easy to read as those in Detroit-built 
vehicles. 

Of the 27 symbols pictured at right, 15 will be manda- 
tory on 1981 American cars, while the rest will be optional 
with the manufacturers. (Those required are numbers 2, 
3-6, 10-12, 16, and 19-24.) Some foreign car builders are 
already using many of the symbols. Detroit manufacturers 
have also begun using a variety of them on their vehicles— 
in particular, the new General Motors' X-body cars [see the 
test report in PS, July 79], which meet the 1981 standards 
for dashboard display. _ 

All of the symbols have been approved for international 
use by the International Standards Organization (ISO), 
the same association that designed the "wordless" road 
signs now used on highways throughout the world. Not all 
of the dashboard symbols, however, are newly developed; 
two have been displayed in GM cars since the early '70's. 
These are the symbols for radio volume (15) and station 
selection (9), first seen in the 1970 Chevrolet Vega. | 

The idea of using symbols really blossomed when the 
"world-car" concept evolved and was implemented 
throughout Europe, Asia, Africa, and North and South 
America with the building of cars like the Chevette. The 
big car builders hope to continue this internationalization 
of the automotive industry, and these new dashboard sym- 
bols should bring them one step closer to that goal. 


Sign language for your dashboard: The new picture symbols are 
easy to read and understand. From top left, they are: (1) high- 
beam indicator; (2) headlamp switch; (3) directional signal; (4) 
hazard warning flasher; (5) seat belt; (6) fuel; (7) front hood; (8) 
rear hood; (9) radio selector; (10) windshield defogger; (11) rear 
defogger; (12) ventilating fan; (13) horn; (14) cigarette lighter; 
(15) radio volume; (16) clearance lights; (17) front fog light; (18) 
rear fog light; (19) windshield wiper; (20) windshield washer; 
(21) windshield wiper and washer; (22) oil; (23) battery-charge 
condition; (24) engine-coolant temperature; (25) parking lights; 
(26) headlight cleaner; (27) choke. 


Fiber optics 
start a revolution 

in our telephone systems 
as threads of light 
replace copper wires 


Ultraclear glass fibers 
carrying digital pulses spur 
an information explosion 


By JOHN FREE 
ILLUSTRATIONS BY ROBERT RITTER 


HOLMDEL, N. J. 


Jack Cook, the head of Bell Laborato- 
ries Lightwave Technology and Ap- 
plications Dept., handed me a section 
of half-inch-thick telephone cable. In- 
stead of copper wire in its hollow core, 
there were 12 plastic ribbons. Peering 
closely, I could see what made this so- 
called light-guide cable so radically 
different from its predecessors. 

Each ribbon contained a dozen hair- 
thin optical fibers made from ultra- 
clear glass. One of these finger-thick, 
144-fiber cables, carrying phone calls 
as light pulses instead of electrical 
signals, could handle some 50,000 si- 
multaneous  conversations—equiva- 
lent in capacity to 4% wrist-thick ca- 
bles with 4050 pairs of copper wire. 

In Washington, D.C., that same 
day, AT&T announced an extraordi- 
nary use for its new light-guide cable: 
By 1984, it plans to complete a 611- 
mile optical-fiber link from Boston to 
Washington, D. C. The first leg, from 
New York to the nation's capital, 
should be complete in 1983. 

The Bell System's $79 million 
Northeast-corridor light-guide sys- 
tem will go into service at a time when 
worldwide use of optical-fiber commu- 
nication systems will be expanding 
rapidly. The demand for hardware, 
less than $40 million a few years ago, 
should rise to over $500 million by 
1983, and may soar to $2 billion by 
1990. 

In addition to telephone systems, 

Continued 
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Glass fibers carried digital voice and ana- 
log TV signals at Winter Olympic Games 
in Lake Placid, N.Y. Before the Games, Bell 
System engineers tested installation. 


ens 


Half-inch light-guide cables beneath Chi- 
cago s streets connect Illinois Bell central 
offices in Loop area. Cable run did not re- 
quire repeaters, unlike copper cables. 
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connectors en- 
sure alignment of 
fibers when Bell 
System cables 
are joined in the 
field. Silicon sub- 
strate has etched 
grooves to align 
fibers before ep- 
oxy is applied. 


Video-telephone service, using home TV, 
is only one feature of “wired city” optical- 
fiber system in Japan (see text). Control 
on table is used to select services. 
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Multiburner torch moves back and forth along silica-glass tube. 
Gases flowing through tube form glass layers with different re- 
fraction properties. Tube is then heated and collapsed to a solid 
rod from which manufacturers can draw hair-thin fibers. 


Sapphire stylus cuts through an optical fiber at Corning's quality- 
control lab. As fiber is scored and cut, light that is normally re- 
flected internally along the fiber scatters up through the sap- 
phire. Fibers have a protective plastic coating. 


Solid-state laser (lower right), a speck no larger than a grain of 
salt, beams a narrow, intense beam of light on pin at RCA Labs. 
Tiny devices now can operate for over one million hours. 


Laser light illuminates a drum with three kilometers of Corn- 
ing's optical fiber. Light is actually "leaking" from core of fiber. 
Unattainable perfect fiber would channel all light through it. 


uses include: cable TV, piping data be- 
tween computers and peripheral 


equipment, including on-board car 
microcomputers [PS, Aug. '79], and 
industrial cabling. The peculiar abili- 
ty of fibers to channel light waves 
promises more conventional uses, too: 
instruments with eyepieces to permit 


Finger-thick cable with 144 fibers was de- 
veloped at Bell Labs and is being manu- 
factured by Western Electric for regular 
telephone use. Bell's digital FT3 system 
carries pulses of light at 44.7 million bits 
(megabits) per second. This enables each 
pair of optical fibers to carry 672 tele- 
phone conversations. 


Burst of light is beamed through fiber connected to Bell Labs 
photodetector that converts light into electricity. Detectors can 
sense light reduced to billionths of a watt by fiber attenuation. 


inspection of inaccessible areas dur- 
ing assembly or maintenance of prod- 
ucts; similar medical hardware to 
peer into the body; detection of light- 
bulb failure (in cars); funneling light 
from one source to many points. 
When I visited Bell Labs five years 
ago [Coming Age of Fiber Optics,” 


Plastic model shows how voice sound 
waves (left) become a digital code for 
transmission as light pulses through 
phone-system optical fiber (foreground). 
Converted to electrical signal (right), voice 


PS, Aug. 75], researchers were tack- 
ling technical problems to make opti- 
cal-fiber telecommunications econom- 
ically feasible. "The big improvement 
since that time is that we've reduced 
the technology to a manufacturable 
state," Cook explained. 


Continued 


Laser-transmitter module developed at RCA Labs beams light 
through fiber (left) attached to it. Fiber is single-mode type that 
allows only a single ray of light through its core. 


PHOTOS BELOW BY FRED WARD —BLACK STAR 


is sampled 8000 times a second, and sam- 
ples are assigned a number from zero to 
255, representing wave height. In micro- 
second, fiber carries 44.7 on/off pulses. 
Pulses behind 175 are its digital code. 


Window lights on space- 
ship model used in "Bat- 
tlestar Galactica" TV se- 
ries and film are illumi- 
nated by plastic optical 
fibers channeling light 
from a single intense , 
source. Du Pont and oth- 
ers also make plastic fi- 
bers suitable for telecom- 
munications over short or 
medium distances. 
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“It’s everyone's dream to make a fiber with such properties that it 


Yet even as the Bell System's West- 
ern Electric is now producing stan- 
dard light-guide (FT3) systems, re- 
searchers are perfecting optical-fiber 
communication by, among other 
things: 

© Boosting production efficiency 
and finding ways to make glass as 
clear as possible for existing light 
sources. 

© Creating fibers with super sig- 
nal-carrying capacities and testing 
them in cables for transatlantic use. 

€ Improving new long-wavelength 
light sources that can beam signals 
much farther through fibers, and help 
engineers send signals simultaneous- 
ly with several different "colors." 

€ Creating fibers from "nonglass" 
materials that are 1000 times more 
transparent to certain light sources 
than today's already incredibly clear 
glass threads. 

One quality of optical fibers that ex- 
cites people in the telecommunica- 
tions industry is their tremendous 
bandwidth potential—the capacity to 
carry information. Bandwidth is poten- 
. tially several thousand times greater 
than with wire-based systems. 

This ability to carry thousands of 
telephone calls in thin, lightweight 
cables is tremendously useful in the 
overcrowded ducts beneath our 
streets. Optical cables can snake 
through spaces in telephone ducts too 
small for wire cable. 

Before optical-fiber transmission, 
the electrical signal from a telephone 
call is first converted into an on/off 
digital signal. This digital signal 
flashes a semiconductor laser or LED 
on and off, beaming light pulses into 
an optical fiber. 

If the light pulses travel over four 
miles, a glass fiber weakens and alters 
them enough (see box) so that a re- 
peater amplifier is required. Repeat- 
ers have an extremely sensitive solid- 
state photodetector for each fiber that 
senses and amplifies the weak pulses. 
Electronic circuits then flash another 
laser, passing exact duplicates of the 
original pulses along to the next fiber. 
At the end of the line, circuits convert 
the digital pulses back into conven- 
tional electrical signals for the receiv- 
ing telephone. 

That four-mile spacing between re- 
peaters, however, is a significant im- 
provement, since conventional cop- 
per-wire cables need one-mile repeat- 
er spacings. For fibers, this means 
fewer repeater amplifiers with fewer 
outages and service calls. 

As they flash along threads of glass 
(an insulator), the light pulses are im- 
mune to EMI (electromagnetic inter- 
ference) that can distort signals on 
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copper wires. Also, unlike metal con- 
ductors, optical fibers don’t radiate 
electromagnetic signals that adjacent 
fibers might pick up (crosstalk). 
Finally, since fibers are made with the 
abundant raw materials used for 
glass, they’re likely to become less 
expensive than conventional cables 
made from copper. A mile-long thread 
of optical fiber can be created from a 
teaspoon of raw material. Volume pro- 
duction, though, is needed to trim 
costs of complete optical-fiber systems 
(electronics plus fibers). 


Fiber trunks 


Your telephone calls may already 
have been piped through optical fi- 
bers. For several years, trial installa- 
tions—mostly so-called  interoffice 
trunks in cities—have been tested or 
put into service around the world. 

The Bell System has tested setups 
in Atlanta and Chicago, and has cus- 
tomized installations elsewhere. Its 
first installation with standard FT3 
hardware (44.7 megabits/sec) is slated 
for service in December—a 6.5-mile 


6 6 There's the possibility 
of putting signals from 
two, four, or many 


sources onto one fiber § 


cable route linking phone-company 
offices in Atlanta. Thereafter, about 
every two months, FT3 optical-fiber 
systems will go on line in San Francis- 
co, Pittsburgh, New York, and else- 
where. 

GTE companies have installed a 
dozen or so fiber systems, including a 
5.6-mile Los Angeles link. ITT has 
systems here and in Great Britain. 
Harris Corp. is completing a 32-mile 
optical-fiber system for Canada’s Al- 
berta Government Telephone system. 
It will operate at the highest North 
American telephone digital rate (T4, 
or 274 megabits/sec) and be able to 
handle 20,160 calls on only six pairs of 
glass fibers. 

Bell Canada uses several optical-fi- 
ber systems. They've also tied 36 sub- 
scribers in Toronto's Yorkville district 
directly to a switching center through 
fibers. By 1986, Bell Canada expects 
to connect urban households routinely 
into fiber links, supplying voice and 
two-way TV-based information banks 
similar to the British Prestel or View- 
data [PS, May 78]. 

Manitoba's telephone system is 


readying a similar system now for a 
trial with 150 subscribers in a rural 
town. 

The most advanced two-way inter- 
active fiber system is called Hi-Ovis. 
It's in a 1400-home town near Osaka, 
Japan. Subscribers can use their TV's 
for video telephone service to other 
subscribers, receive cable TV, request 
entertainment from centralized TV- 
cassette storage (loaded by automated 
machines), or call up information 
from a still-picture bank. 

Some experts believe wide-scale ap- 
plications of fiber similar to Hi-Ovis, 
perhaps with phone lines, may be 20 
years away. At Bell Labs I saw work 
underway to trim component costs 
and make wired-city concepts more 
practical one day. 

At Bell's Murray Hill facility, Mel 
Cohen, who heads a research and de- 
velopment group, showed me a hollow 
glass tube being heated to create a 
preform from which fibers are drawn. 
The process, he explained, is only 
about 35-percent efficient. As evi- 
dence, he pointed out a white sandlike 
substance, powdered silica, tumbling 
at both ends of the tube asit spun on a 
lathe. 

To make the graded-index fiber 


used by Bell (see box), ultrapure liq- 


uids—silicon and germanium tetra- 
chloride—are converted to gases and 
forced with oxygen under computer 
control through silica (S105) tubes. 
Heat oxidizes the gases, creating 
doped-silica coatings inside the tube. 
By altering the concentration of gas- 
es, some 50 silica layers with different 
refraction indexes build up. But be- 
cause the technique is still inefficient, 
a lot of silica forms and rolls wasted to 
the tube ends. Researchers are gradu- 
ally learning how to boost efficiency. 


Preform projector 

Earlier, at another location, Bell 
Labs researcher Herman  Presby 
showed me a simple but ingenious 
technique he and colleagues devel- 
oped to check these silica layers in 
preforms. Presby picked up a yard- 
long, crystal-clear preform and placed 
it on an optical jig. "The nice thing 
about this, he said, "is that this 
length of preform corresponds to 
about five kilometers of fiber." 

His technique, using a vibrating 
mirror and lenses, spreads a laser 
beam into a rectangular pattern that 
is projected through a preform. A 
large screen before me turned a bril- 
liant ruby red, revealing minute de- 
tails about individual silica layers in 
the preform sample, plus defects that 
would spoil a fiber drawn from such a 
rod. Computer analysis is able to 


could do the job of the transatlantic cable, but with no repeaters” 


How light pulses travel through optical fibers - 
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In stepped-index fibers (top), glass core 
is surrounded by cladding with slightly 
lower index of refraction. Light pulses 
from LED (left) can travel as rays 
(modes) straight through core, or clad- 
ding may cause rays to reflect from side 
to side and arrive later. This is called 
modal dispersion. LED's also emit light 
at variety of wavelengths that travel at 
different speeds through glass. This is 
called material dispersion. Signal delays 
due to dispersion spread out the leading 
and trailing edges of pulses, blurring 
them. To allow recognition of pulses, in- 
put frequency must be limited. In this 
example, 20-MHz input signal ensures 
500-cm delay at output. Graded-index fi- 


evaluate preforms automatically. 

In another lab, Cohen showed me a 
nine-foot-high RF-induction furnace 
and mechanism for pulling fibers at 
the lab, which was out of service. As 
technicians worked on it, Cohen 
pointed to the ceramic tube on top that 
glows white hot and melts a preform 
inserted in it. A wastebasket-size 
drum on the floor spins and pulls fi- 
bers from preforms at a brisk 15 feet a 
second or more. 

Someone showed me a small bowl of 
liquid plastic between the heater and 
drum. It coats fibers with a protective 
cover. "One limitation now in speed is 
how fast the plastic coating will dry," 
said Cohen. To meet expanding pro- 
duction, the protective coating must 
be dried faster. ; 

Gradual improvements in fiber- 
making technology now enable Bell to 
make extremely "dry" fibers. Water 
molecules created chemically in the 
glass can absorb light rays at certain 
wavelengths. This loss, measured in 
decibels (dB) of light intensity per ki- 
lometer, is critical in determining 
how often repeaters must be installed. 
Part of the trick is using chemicals 
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bers (above) have core whose index of 
refraction gradually becomes higher to- 
ward center axis. Light rays traveling 
near center are slowed, enabling rays 
closer to cladding to catch up. This min- 
imizes modal dispersion. Since lasers, 
unlike LED's, emit very narrow band of 
wavelengths, they sharply reduce signal 
delay from material dispersion. There- 
fore, frequency can be increased enor- 
mously. Theoretical 3000-MHz signal 
has pulse delay spread of only four cm 
per km. Graph (right) shows how Bell 
Labs’ phosphosilicate fiber reduces sig- 
nal strength (dB/km) compared to older 
borosilicate fibers. Longer waves are at- 
tenuated least. 


with exceptionally small amounts of 
hydrogen-bearing impurities. “We 
use our own special in-house process- 
ing," said Cohen. "We've developed 
techniques for purifying chemicals." 
The newest "dry" fibers are radical- 
ly better than fibers made just a few 
years ago. With a light source of 1.39- 
micron wavelength, fibers reduce sig- 
nals only 0.3 dB/km instead of 30 dB/ 
km. But light sources—lasers or 
LED's—at this wavelength haven't 
been perfected enough for field use, 
while lasers at 0.82 micron have. 


Transatlantic cable 


Cohen showed me a section of an 
experimental undersea cable that will 
make use of the longer-wavelength 
light sources. The one-inch ocean ca- 
ble is twice as thick as terrestrial FT3 
light-guide cable. It has central steel 
wires for strength and electrical pow- 
er, but carries only 12 fibers. At long 
wavelengths, 1.3 microns or above, re- 
peater spacing might be as far apart 
as 20 miles when the cable is put down 
later in the decade. Although it's half 
the size of the Bell System's current 
4200-circuit coaxial transatlantic ca- 
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ble, the optical-fiber cable could pro- 
vide well over 8000 circuits. 

The planned use of so-called single- 
mode fibers insures this large band- 
width. Bell's FT3 graded-index fibers 
have 50-micron cores that let many 
light rays (modes) through, but distort 
signal pulses (see box) so that the 
pulse frequency and amount of infor- 
mation carried must be limited. Sin- 
gle-mode fibers have cores only seven 
to nine microns in diameter and per- 
mit just a single ray of light to pass 
straight along the core axis. Without 
the pulse-distortion effects from nu- 
merous light rays, frequencies can be 
increased to phenomenal rates. 

But there are practical limits, as 
Tingye Li at Bell's Crawford Hill labs 
explained. Li heads the circuits and 
transmission department, exploring 
ways to maximize the amount of infor- 
mation fibers carry. Although single- 
mode fibers can theoretically carry 
100 gigabits (100 billion bits) a second 
per kilometer, no lasers can operate at 
this rate presently. Li estimates the 
best rate today is about two gigabits/ 
sec in a laboratory only. 

[Continued on page 180] 


May 1980 | 103 


station . 


`. for oil-rich 


Ed 


Pa 


power 


Kuwait 


h. fi FA i 
WP 4*7 a LIW ak " 


Swiveling and tilting on its angled base, 
the mirrored collector dish follows elec- 
tronic instructions to track the sun across 
the sky despite passing clouds. Mounted 
on a rigid boom, the spherical energy ab- 
sorber sits at the exact intersection of the 
two tracking axes. Thus, flexible feed lines 
or movable pipe joints aren't needed to 
carry the working fluid to the sphere. 


Giant collectors employ 
aerospace technology to 
track the sun 


By DAVID SCOTT 
GRAPH BY ROBERT RITTER 


Solar radiation compared with power output 
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Ranged along two acres of sun-baked 
desert fronting Kuwait Bay, 75 giant 
mirrored reflectors stand facing the 
sun. Atthe focal point of each reflector 
dish is a unique energy absorber—a 
glowing copper ball the size of a grape- 
fruit. The entire array powers a 100- 
kW electric generator that produces 
over 800 kWh of energy daily (see 
graph). 

Why does one of the world's richest 
oil-producing nations want a solar 
farm? Simple. The solar power plant 
will free more oil for export. Initially, 


Though sun's radiation output (A) varies 
throughout the day, power output of the 
Kuwaiti system is kept steady during peak 
hours (B) by heat energy stored in an insu- 
lated tank. The system generates a con- 
stant 100-kW output for eight hours, or 
800 kWh of energy daily. Off-peak heat 
storage (C & D) is less because some re- 
tlectors shade each other. Still, the insu- 
lated tank lets the system collect low-level 
radiation and permits limited power out- 
put after sunset. 


the plant will provide electricity for 
irrigation pumps and desalination 
plants. But later it may be tied into 
the national energy grid as a supple- 
mentary source of oil-saving power for 
industry. 

Designed and built by Germany's 
leading aerospace company, Messer- 
schmitt-Bolkow-Blohm, the $3.5 mil- 
lion installation has efficiency-boost- 
ing features derived from space tech- 
nology. 

The unique copper energy absorb- 
ers are based on the design of rocket- 
engine combustion chambers. Intense 
solar heat gathered by each giant re- 
flector is concentrated on the 14-cm.- 
dia. (5.5 in.) hollow spheres for maxi- 
_ mum heat transfer. As in rocketry, a 


circulating fluid cools the copper. 
Flowing through a spiral channel 
milled on the sphere's surface, the flu- 
id reaches 345 degrees C to produce 15 
kW of thermal power. 

This hot working fluid circulates in 
a closed loop through pipes that link 
all 75 collectors, combining their heat 
output. The loop passes through a gen- 
erating station where the hot fluid va- 
porizes, then expands through the tur- 
bine to drive an electric generator. 
The exhaust gas is then condensed to 
a liquid, which is pumped back to the 
absorber spheres. 

An insulated tank, tied into the 
generating loop, stores enough hot 
fluid to run the turbine for two sunless 
hours, keeping the generator running 


at full output during cloudy periods. 

Sophisticated computer program- 
ming, another space-technology spin- 
off, keeps the reflectors on target as 
the sun creeps across the sky. Adapted 
from satellite-tracking systems, the 
program is consistently accurate to 
within a quarter degree—far more 
precise than optical aiming. 

The computerized tracking system 
also improves energy collection. Since 
reflectors always follow the sun's 
path, the dishes face the sun whenev- 
er it breaks the clouds. With conven- 
tional photoelectric sensors, repoint- 
ing the mirrors after a shady period 
can waste energy-packed minutes. 

Scheduled to begin operation later 
this year, this space-age solar farm is 
a pilot scheme that could be expanded 
to a 500-kW generating plant. It could 
become a total energy system simply 
by using the waste heat from the air- 
cooled condenser (in the generating 
plant) to power a heat pump. H: 


Glowing like a light bulb (left), the copper 
absorber ball at the mirror's focal point is 
heated white-hot by the concentrated so- 
lar radiation directed at it. The cooling ef- 
fect of a circulating fluid keeps the hollow 
sphere from melting. The fluid flows 
through the spiral channel milled on the 
sphere's surface (above). After machin- 
ing, the groove is enclosed by an electri- 
cally deposited, three-mm layer of cop- 
per. A final black coating allows maxi- 
mum heat transfer. 


A mosaic of tiny mirrors glued to a light- 
weight fiberglass shell makes up the par- 
abolic reflector dish. The mirror squares 
are small enough to follow the dish curva- 
ture precisely. They provide a weather- 
proof, noncorrosive surface that needs no 
polishing. Assembled in segments, the 
finished dish is 5.9 m (19.5 ft.) in diameter. 
Similar construction techniques are used 
to build solar panels for spacecraft. 
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Royal hydrofoil 

HMS Speedy, a military hy- 
drofoil purchased from Boe- 
ing by Britain's Royal Navy, 
can exceed 50 knots if it per- 
forms like sister commercial 
Jetfoils with waterjet propul- 
sion. The RN may use the 90- 
ft. craft to protect offshore 
fisheries and oil/gas instal- 
lations. 
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40-kW wind turbine 
Twenty-mph winds spin the 
blades on its wind-turbine 
generator to deliver 40 kW of 
electrical output, says Kaman 
Aerospace Corp. (Bloomfield, 
Conn.). Two 32-ft. fiberglass 
rotor blades are mounted 
downwind. The machine, 
built for industrial use, is be- 
ing tested. 


Reflector strip 


You'll spot this train-crossing 
sign—or anything else—up to 
one mile away with Reflect- 
O-Strip on it, says the maker 
(Mohs Seaplane Corp., 2355 
University Ave., Madison, 
Wis. 53705). The patented, 
1%-in.-wide plastic extru- 
sions are twice as reflective 
as some commercial tapes, 
according to the inventor. 


Bicycle engine 
Mount the Bike Machine on 
most bicycles and the one- 
hp, two-cycle engine lets you 
cruise up to 20 mph. The en- 
gine can be installed in 
minutes with ordinary tools, 
says K&S Industries, Box 
612, Fort Worth, Tex. 76101. 
Fuel mixture is 20:1 gasoline 
to motor oil. 


Barge swallower 


Flood Baco-Liner 1's hull and 
the 21,000-ton German con- 
tainer ship can swallow 12 
loaded barges through bow 
doors. The 800-ton barges 
are then clamped to the 475- 
ft.-long central berth, the 
doors closed, and water 
pumped out to raise the ship 
to sailing height. 


eg 


6WD Land Rover 


Add a third driven axle to the 
formidable British Land 
Rover and it becomes a go- 
anywhere six-by-six that 
climbs 45-degree gradients 
or churns easily through 
deep mud or sand. The new 
model, called the Sandring- 
ham 6, handles a two-ton 
payload. 


100-mpg car 


Free-Way, a one-passenger, 
three-wheel economy car, 
gives you 100 mpg or re- 
funds its $2800 price, says H. 
M. Vehicles, 1116 E. Highway 
13, Burnsville, Minn. 55337. 
A one-cylinder, 345-cc engine 
with automatic transmission, 
squeezes 900 miles from a 
tank, says the maker. 


Stepless buses 
Boarding eight experimental 
Volvo buses in Halmstadt, 
Sweden, is easy when floor- 
level gangplanks slide out 
flush with elevated route 
stops. Wheelchairs and stroll- 
ers roll on and off. Automatic 
steering at raised stops uses 
magnetic-guidance loops to 
ensure bus spacing. 


automatic two-speed trans- 


Kagiswil, Switzerland. 


All-terrain vehicle 
Snow, marshes, or deep 
water can't stop the Croco 
all-terrain vehicle, says the 
manufacturer. The 4WD vehi- 
cle has large, low-pressure 
tires and two watertight hulls 
that roll independently. A 32- 
hp rotary engine drives an 


mission. Croco Ltd., CH-6056 
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Electric biplane 
Panels with 500 solar cells on 
the top wing (inset) help 
power this hang-glider bi- 
plane (not sold). Inventor 
Larry Mauro of Santa Clara, 
Calif., made a brief 20-mph 
flight, with cells charging a 
battery that drives a three-hp 
electric motor and prop. 


Square cells 


Squared-off solar cells offer 
20 percent more density on 
panels than conventional 
round photovoltaic wafers, 
says Motorola. Prices: $199, 
$298, $476, for 10-, 20-, and 
40-watt modules, respectively 
(100 units and up). Motorola, 
Box 20912, Phoenix, 

Ariz. 85036. 
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\Nhat's New 
IN 


PHOTOGRAPHY 


BY E. H. ORTNER 


SLR system with 
LED displays 


Three new SLR cameras, six 
new bayonet-mount lenses, 
and a range of new accesso- 
ries make up the new Fujica 
X system. All have LED indi- 
cators in their viewfinders. 
The top-of-the-line AX-5 
(shown) has five automatic 
modes (aperture and shutter 
priority, programmed and 
stopped-down auto expo- 
sure, electronic-flash auto ex- 
posure) plus manual. A dou- 
ble row of LED's shows aper- 
ture and shutter speed. With 
11.6 lens, it's $625. The AX-3, 
with both aperture-priority 
auto exposure and manual, is 
$445. The all-automatic AX-1 
is $400. The Auto Strobo 
300X flash shown lists for 
$135. 


Close-up flash 


Two heads, one on each side 
of the lens, give even light 
for close-up photos with the 
Canon Macrolite ML-1. The 
unit provides automatic ex- 
posure, with a three-f-stop 
range, for a variety of lenses 
by way of adapters. Eight 
penlight cells power the bat- 
| tery pack. Price: $422. 
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Timer kit 

The Heath PT-1500 remem- 
bers up to nine processing 
steps, plus an enlarging step, 
to control, via LED's, your 
darkroom operations. It also 
controls enlarger and safe- 
light outlets, plus an external 
device such as a color drum. 
The kit is $119.95 from Heath 
Co., Benton Harbor, Mich. 
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Darkroom meter 


Put the Omega Exposure 
Comparator on your enlarg- 
ing easel, and LED's tell you 
when you've got the right 
lens-opening/exposure-time 
combination for best print- 
ing. The battery-powered unit 
has a six-stop sensitivity 
range and time scale of 1.5 
to 120 sec. It's $49.95. 


Print processor 
Fourteen 8-by-10 color prints 
in 9'5 minutes is the claim 
for the Moduline 100-3 com- 
pact processor. The pre- 
plumbed plastic unit holds a 
gallon, and includes two so- 
lution tanks and a dump-type 
wash tank. Photographic In- 
struments Co., 11911 Franklin 
Ave., Franklin Park, Ill. 60131. 


Slide maker 

A finished black-and-white 
35-mm slide in 40 seconds 
from line art up to 11 by 17 
inches—that's the claim for 
the new Panacopy unit. You 
load it with premounted 
slides, push a lever, frame 
and focus, hit a start button. 
That's all, says Durst (641 So. 
Rockford Dr., Tempe, Ariz.). 
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IN BOATING 


BY SUSAN RENNER-SMITH 


Line puller 

It's just a slotted polyethyl- 
ene hook, but the Tugger 
gives sailors a three-to-one 
mechanical advantage when 
snugging up halyards and 
other lines. The line tension- 
er costs $7. United Yachting 
Mfg., 23230 Tireman Ave., 
Dearborn Heights, Mich. 
48127. 


Saucy double-ender 


Designed for families, this perky little daysailer is almost all 
cockpit. The Scaffie's 14' 9", lapstraked fiberglass hull has 
positive flotation. The craft also has a loose-footed sail on an 
unstayed mast. This boomless rig makes jibing safe and easy, 


even in strong winds. The sail rig stows in the cockpit for easy 


transport, but assembles in seconds, says maker (Drascombe 
Boats, Box 878, Camden, Me. 04843). The 460-Ib. craft also 
has a long, shallow keel for easy trailering. Price, with sail and 
oars, is $3475. 


Compact fighter 
Landing a big game fish is 
easier with the new Blue-Fin 
fighting chair aboard. Its 30- 
in. turning radius is 10 inches 
less than other chairs, freeing 
more deck space for wres- 
tling with the fish. Blue-Fin 
Prod. (505 Shore Acres Ave., 
N. Kingstown, R.l. 02852) 
makes it. $1500. 


Pole vent 

A simple telescoping pole 
does double duty on tarp- 
covered boats. A unique cap 
(above right) vents out 
damaging moisture. The 
Vent-So-Port pole also 
keeps the tarp taut (right), 
so rain drains off instead of 
pooling. Tex-All Co., Box 
3038, Montrose, Mich. 
48457. $25. 


Fender locker 

Tired of tying and untying 
fender lines? With the Insta- 
lock, a quick shove on the 
looped line adjusts fender 
height. The anodized alumi- 
num hanger fits lifelines ($9 
a pair) or rails ($10 a pair). 
New Dimension Designs, 
1118 Sanger St., Philadel- 
phia, Pa. 19124. 
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IN TOOLS 


BY R. L. STEPLER 


Nibbler 

The Adel Nibbling Tool cuts 
holes in metal, plastics, and 
other material up to 0.0625 
in. thick in any shape or size 
("he-in. dia. minimum). The 
device works on the same 
principle as a punch and die. 
It's under $10, from Adel 
Tool Co., 4640 Ronald St., 
Chicago, Ill. 60656. 
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Fertilizer 

Chemilizer's calibrated injec- 
tor distributes liquid fertilizer 
into the water supply. Your 
sprinkler does the rest. The 
molded plastic unit comes in 
two- and four-gallon sizes, 
costs $99.50. Maker: Chemi- 
lizer Products, 12745 49th St. 
N., Clearwater, Fla. 33520. 


Vise/clamp 

Pro Gripper combines the 
best features of a bench vise 
and a portable clamp, says 
Pro Sharp Corp. (Box 11378, 
Newington, Conn. 06111). It 
is light enough to be used as 
a portable clamp (top), yet 
heavy enough to be used as 
a bench-mounted unit (bot- 
tom). Price: $29.95. 


Paper-hanging kit 
Red Devil's wall-covering kits 
include paste and sizing 
brush, smoothing brush, ra- 
zor knife, and seam roller. 
One's for vinyl wall cover- 
ings, another's for wallpaper 
(shown). Each costs $6.99. 


Power extender 


Take power to your work site 
with Bench Boy: It's got al- 
most 23 feet of 14-gauge 
cord on a wind-up reel, a 
heavy-duty duplex recepta- 
cle, and a built-in circuit 
breaker for safety. The unit is 
made by Fleck Manufacturing 
Co., Tillsonburg, Ontario, 
Canada. 


Buffer/grinder 
Air-driven zero-to-16,000-rpm 
tool comes with attachments 
for buffing, sanding, routing, 
and deburring. Driven by 
90—100-psi air, model 2R 
consumes about four cfm. 
Price: $101, including four 
tungsten-carbide and three 
vitrified bonded stone tools. 
Hale Engineering, 119 Liberty 
St., Danvers, Mass. 01923. 


Spatter stopper 


Bothered by the “drizzle” of 
paint that's thrown off by 
conventional paint rollers? 
Padco says its Spatter Shield 
Roller solves the problem. 
The one-piece plastic applica- 
tor is said to weigh half as 
much as metal rollers. Price: 
$5, including an all-purpose 
nap cover. 


Whats New 
IN HOME 
IMPROVEMENT 


BY R. L. STEPLER 


Power accountant 
Watts Happening's LED read- 
out converts your home's 
electric power consumption 
into cost per hour. You cali- 
brate the solid-state meter to 
your local rate. Price: $99.95. 
Maker: TAD Tech Corp., 6277 
W. Williams Field Rd., Chan- 
dler, Ariz. 85224. 


Grow window 
Garden-Aire windows are 
double glazed to cut heat 
loss and condensation. The 
units come in 11 standard 
sizes, feature sliding side 
vents in a bronze, anodized- 
aluminum frame. They're 
made by Milgard Mfg., 1010 
54th Ave. E., Tacoma, Wash. 
98424. 
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Energy saver 
Jenn-Air's 30-in., energy-sav- 
ing grill/range cuts power 
consumption in half when 
you're preparing small 
amounts of food on the 
unit's front or rear half. A no- 
hood surface ventilation sys- 
tem pulls smoke and odors 
into the range and vents 
them outdoors. 


Plastic faucet 

The flange and handle of this 
outdoor freezeless faucet are 
made of Lexan polycarbonate 
resin because of the materi- 
al's impact strength and 
weatherability, according to 
the maker, Woodford Mfg. 
Co. (Box 3369, Des Moines, 
lowa 50316). 


Patio storm door 
Aluminum-framed, PVC-film 
storm door can cut heat loss 
through a single-glazed patio 

door by 47 percent, says 
Reynolds (Box 27003, Rich- 
mond, Va. 23261). The do-it- 
yourself kit includes foam 
tape to attach the panel; 
Reynolds says it doesn't af- 
fect the door's operation. 


Fence kit 


You've a choice of board-on- 
board (shown), open picket, 
or solid privacy styles in Ma- 
sonite's Select-A-Fence do-it- 
yourself fencing. The pres- 
sure-treated pine system con- 
sists of dogeared fence 
boards (34" by 6" by 6’), 8' 
back rails (1'2" by 314"), and 
8' posts (3V2" by 31%’). 
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ELECTRONICS 


BY WILLIAM J. HAWKINS 


Tiny radio/recorder 
Sanyo’'s tiny microcassette 
recorder has big features: 
built-in AM/FM radio, two- 
hour record time, cue button, 
auto stop, auto record level, 
and tape counter. The handle 
snaps off to become a palm- 
sized dictation machine. 
Price: a not-so-small $180. 


Time machine 

On which day will your fifti- 
eth wedding anniversary fall? 
Tell Toshiba’s LC-840WA the 
date, and it will show you the 
day of the week. It’s prepro- 
grammed for 200 years— 
from 1901 to 2099. The de- 
vice is also a calculator, 
clock, and standard calendar. 
Price: $60. 


Digital receiver 
Digital display of AM or FM 
frequency, six-channel mem- 
ory, electronic channel scan, 
LED output meter—it has all 
the features of a $1500 tuner. 
But Radio Shack's Realistic 
STA-2200 is a complete re- 
ceiver (rated at 60 watts per 
channel), and the price is just 


$600. 
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Computer control 


Hook your TRS-80 home 
computer to the Busy Box 
and you can program the 
control of appliances through 
a standard BSR (or Sears) re- 
mote control box (ultrasonic 
model). It's $105 from Micro- 
Mint, 917 Midway, Wood- 
mere, N.Y. 11598. Apple Il 
and S-100 versions are also 
available. 


Two-way remote 
Push the buttons on this 
transmitter, and it sends sig- 
nals through your house wir- 
ing to receiver modules that 
turn on up to 10 appliances. 
Receivers then send signals 
back to report each on/off 
status. Starter kit: $120 from 
C.E.S., 10383 Los Alamitos 
Blvd., Los Alamitos, Calif. 
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Stereo clock radio 
Anybody can wake up to mu- 
sic. But with this new GE dig- 
ital AM/FM clock radio, you 
can wake up to stereo. Top- 
mounted speakers deliver 
two channels of FM stereo at 
the right time—the time 
you've set on its fluorescent 
displays. Slide controls vary 
volume, balance, tone. $90. 


LIQUID CRYSTAL CALCULATOR LC-seow 
TOSHIBA 


Radar timer 

Now you can improve your 
game scientifically—from 
baseball to golf—with this 
Sports Radar from Midex 
(665 Clyde Ave., Mountain 
View, Calif. 94043), Aim it at 
tennis balls, skiers, hockey 
pucks—the digital display 
shows you any speed be- 
tween 20 and 150 mph. $150. 


FOR YOUR CAR 


BY ED JACOBS 


RV leveler 


Parked on a slope? Slip Des- 
mo Caralevel tapered wedges 
under the low wheels, slowly 
drive up onto them until your 

RV is level, and then chock 
each leveler. Coleman Prod- 
ucts Div., Desmo Ltd., Pens- 
nett Trading Estate, Brierley 

Hill, West Midlands DY6 
7NW, England. 


Heat seat 


Multi-stranded wiring in this 
foam-padded seat cushion 
provides heat to soothe ach- 
ing muscles on long trips, or 
to warm the seat quickly in 
winter. It's powered from the 
cigarette lighter. Afreur Sea- 
fair Ltd., 11 W. Halkin St., 
London SW1X 8JL, England. 


Hazard warning 


The rotating amber light on 
Hazard Alert can be seen 
1000 ft. away, and the unit 
can withstand 50-mph winds, 
according to Safe-T-Signal, 
Inc., 1304 S. Fairview, Park 
Ridge, Ill. 60068. It uses three 
"D" batteries, comes with its 
own carrying case, costs 
$15.95, ppd. 


Digital analyzer 


The Heathkit CM-1550 engine 
analyzer can measure dwell, 
rpm's, DC voltage, resis- 
tance, and DC current. It uses 
a large, liquid-crystal display 
for all functions, and has an 
inductive pickup for rpm's. 
Kit price: $94.75, ppd. Heath 
Co., Benton Harbor, Mich. 
49022. 
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Cruise control 


Radatron Cruise Sentry 2 is a 
do-it-yourself cruise control 
for either automatic- or man- 
ual-transmission cars that 
don't come with a factory-in- 
stalled unit. Complete kit 
costs $129.95. Radatron 
Corp., 2424 Niagara Falls 
Blvd., N. Tonawanda, N.Y. 
14120. 


Strut tools 


Walker's MacPherson-strut 
spring compressor (top right) 
and strut vise (below right) 
for do-it-yourselfers let you 
work on both domestic- and 
foreign-made struts, on or off 
the car. Spring compressor 
and vise are available at local 
auto-parts stores. 


Aluminum V8’s 


Mercedes' new generation 
of lightweight engines 


By E. F. LINDSLEY 


STUTTGART, WEST GERMANY 
The inspection station is a quiet oasis 
on the humming engine production 
line at Mercedes-Benz. As I watched, a 
gleaming, freshly machined V8 cylin- 
der block was eased onto a roll-over 
stand, and an inspector carefully fo- 
cused a microscope on one of the mir- 
ror-finished cylinder bores. He peered 
critically through the lens for a few 
moments, nodded, and beckoned to my 
guide, Hans Strauber, project engi- 
neer for light-metal engines. 

Hans studied the image (above) and 
said something in German. The in- 
spector quickly mounted an instant 
camera, snapped the shutter, and sec- 
onds later handed me the finished 
print (inset). I examined it and then 
looked through the scope. Both views 
resembled a dried-out mud flat seen 
from 10,000 ft., with innumerable 
tiny islands separated by minute 
channels. Engineer Strauber ex- 
plained, “The islands are actually 
crystals of silicon to resist wear; the 
channels act to retain oil.” 

I'd asked to visit this plant because I 
wanted to see how Daimler-Benz had 
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solved the traditional problems of alu- 
minum engines. In particular, I 
wanted to learn its secrets for running 
the pistons directly in the aluminum 
bores, how it kept the aluminum block 
from distorting under engine heat, 
and how it managed to get and keep 
the crankshaft: bores straight and 
true. | 

The two V8 engines I saw being 
built are for the new Mercedes S-cars, 
dedicated to improving gas mileage by 
at least 10 percent. Using aluminum 
cuts 45 kg. (100 Ibs.) from the 215-hp, 
3.8-liter engine, and 50 kg. (110 lbs.) 
from the five-liter, 237-hp engine. In 
addition to the engine block, alumi- 
num is used for cylinder heads, rocker 
covers, oil pan, manifolds, and many 
small parts. Such engines have been 
running very successfully for several 
years, without fanfare, but only in 
Europe. 


Super-strength alloy 


I could see how the silicon-crystal 
islands and thousands of minute oil 
channels in the cylinder bores might 
be a good running surface— but, still, 
aluminum? What about durability? 
Strauber understood my misgivings. 


He pointed out that, except for light- 
ness, this alloy in no way resembles 
the familiar soft aluminum. It con- 
tains up to 15 percent silicon, and is so 
tough that it can be machined only 
with diamond tools. After machining, 
an etching process leaves the hard, 
wear-resistant islands of silicon and 
produces the oil channels that me- 
ander among the crystals. 


Tricky machining 


But this super-tough metal is not 
without its matching problems in ar- 
eas other than the cylinders. As is 
usual in aluminum-block engines, the 
main bearing caps are iron alloy for 
added strength. But problems arise in 
trying to machine their five bores in 
perfect alignment, sized to within a 
few ten-thousandths of an inch, with 
materials of differing hardness and 
machining characteristics. Every 
half-revolution the cutting tool en- 
gages first iron and then aluminum. 
You might compare it to gluing a 
block of hard maple to a block of soft 
pine, then trying to drill an accurate 
hole dead-center on the split line. The 
Mercedes solution is to hone the bear- 
ing-cap bores to size. I counted 37 
strokes as the needle on the built-in 
air gauge slowly edged toward the red 
mark that signified the precise diam- 
eter. Herr Strauber frowned a bit and 
muttered, "The honing action is too 
slow." 

He also described how they'd ana- 
lyzed what had gone wrong with other 
aluminum engines. One troublesome 
area had been distortion from heat. 
Aluminum expands about three times 
as much as iron or steel when heated. 
Mercedes designed the water pas- 
sages very carefully to combat this. 
Most importantly, the cylinders have 
a closed upper deck that also ties them 
together for better gasket sealing. 


Old-fashioned assembly 

Although I was impressed by the 
advanced engineering and metallur- 
gy, it was nice to see that assembly is 
still done very much the old-fashioned 
way. I watched careful washing, wip- 
ing down, and fingertip inspection of 
each crankshaft for burrs before it was ` 
seated in the bearings. The procedure 
was well paced but not hurried. In a 
few locations, a battery of power-driv- 
en wrenches ran down several bolts at 
a time, but this was always followed 
up by precise tightening with a hand 
torque wrench. 

Does it all pay off—the engineering, 
metallurgy, machining techniques; 
and care in assembly? Later on, when 
I was driving these cars, the smooth- 
ness, quietness, and performance 
they exhibited seemed to prove that 
it did. Es] 
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ÍNIRODUCING THE RICH, HANDCRAFTED 
LOOK OF AMERICAS PAST. | 
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MIDDLETON PLACE™HEARTHSTONE maple veneer plywood with simulated grain highlighting 4". 


You can easily see this is no 
ordinary room. Sure, the an- 
tiques and furniture are beautiful. 
But there’s something more. 

It’s our new Middleton Place 
paneling — the paneling that 
makes an ordinary room special. 

From its SIDE colonial 

grooving to its rich maple face 
veneer, no other panel we make 
brings home the look of America's 
past like Middleton Place. 
Real wood is one reason why. 
j Because every panel is naturally 
134 unique, with richly highlighted 
natural grain. And a finish that 


FIELDSTONE 


SANDSTONE 


has the same kind of hand rubbed look as fine 
furniture. 

Middleton Place paneling 15 available in 4'x 8' 
—— oe thick with a real maple face veneer in 

: |^ qj; your choice of four colors. 

| And you can see them at your 
Georgia-Pacific Registered Dealer 
where we invite you to discover 
the rich, handcrafted look of 
America's past in our new 
Middleton Place paneling. 
For dealers stocking Middleton Place 
and/or other G-P real wood 
panelings, call toll free (800) 
447-2882 (except Alaska & Hawaii). 
Illinois: (800) 322-4400. 
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Georgia-Pacific af, 
DEOGISTEREED DEALER 


C/MIDDLEION PLACE PANELING FROM GEORGIA PACIFIC 


Ground level, or attached 
at second story, decks are 
exposed to heavy weather. 
Use treated lumber 


By RICHARD STEPLER 


GROUND-LEVEL DECK PHOTOS 
BY KEITH SCOTT MORTON 


SECOND-STORY DECK PHOTOS 
BY JULIUS SPEDALE 


bac 
decks 


built to last 


Almost no project adds as much enjoy- 
ment to outdoor living as a deck. We 
show you two versions on these 

pages: 
© A second-story private sun space 
Continued 


The builder of this tract house offered a 
second-story deck as a costly option; the 
homeowner opted to build an irregularly 
shaped deck with cantilevered railing atop 
the flat roof of first-floor extension him- 
self. (Construction photos on page 121.) 
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Deck at ground level "steps down” to the backyard of this older 
home in stages, providing areas for barbecuing, dining, enter- 
taining, or relaxing. Grommeted canvas panels are for wind 
shielding, as well as privacy; they're removable for winter stor- 
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age. While this deck was designed for a specific house, it is mod- 
ular in construction and can be adapted to other homes and loca- 
tions. See page 122 for how to build the deck accessories shown: 
table, stools, planters, trays, and magazine rack. 


How to build 
the ground-level deck 
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Multi-leveldeck is 
constructed in mod- 
ules; highest level is 
same height as first 
floor of home. Sup- 
port framing for deck's 
lower level is shown 
almost completed in 
the photos below. All 
members are 2x8's, 
16 inches on center. 
The 4x4 posts are set 
in concrete below the 
frost line. Where they 
double as framing for 
the canvas panels, 
they extend above 
deck height. (Posts 
were all trimmed to 
the same height in 
lower right photo.) 


for a master bedroom built on a flat 
roof (color photo, page 117). 

® A multi-level deck attached to a 
home at ground level (color photos on 
facing page). 

Neither of these decks is beyond the 
skills of the average home handyman. 
The second-story deck’s dimensions 
were dictated by an existing first-floor 
extension (that’s why we show no 
plan; you could build your own varia- 
tion, however, using our techniques). 
Ours measures 38% feet long overall, 
with a 13-foot section 4% feet wide, an 
8%-foot-long portion only 2% feet 
wide, and a six-sided projection up to 
10 feet wide. Because of the deck's 
rather long and narrow proportions, 
designer Larry Adler chose a railing 


that is cantilevered outward for a less 
confined feeling. And because it is a 
second-story deck, the railing is extra 
high for added protection. Construc- 
tion of this deck is straightforward, 
primarily using 2x6 lumber (see step- 
by-step photos on page 121 for more 
information). 

The ground-level deck (page 118 
and above) is more elaborate. It organ- 
izes outdoor activities on two levels: 
Near the back door (adjacent to and on 
the same level as the home's kitchen) 
is the barbecue area. Two steps down 
are spaces for dining, sunning, or re- 
laxing. Colorful canvas panels pro- 
vide wind and privacy screening. 
They're lashed in their frames with 
nylon cord through corner grommets 


and screw eyes. After the deck season, 
next fall, you detach the canvas and 
roll it for storage. The colors will stay 
fresh for years with only seasonal ex- 
posure. 

To make sure a deck is a /asting im- 
provement to your home, you're wise 
to use lumber that's pressure-treated 
for decay and rot resistance. Both 
decks shown are built with Koppers' 
Wolmanized Outdoor Wood. This lum- 
ber is treated with a chemical preser- 
vative to "indefinitely resist rot, de- 
cay, and attack by wood-destroying 
organisms and insects, including ter- 
mites." 

Outdoor Wood can be stained, var- 
nished, painted, or simply left to 

Continued 
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`` -NATURALWOOD doses DIDN'T 
< on STAND UPTO MOTHER NATURE, 


NORCHESTER, HOUSTON 


other Nature is quite capable of delivering weather no shingle can stand up to. So 
it comes as no surprise that a severe storm destroyed the original wooden shingles 
used to roof a Houston neighborhood. 


While we're not guaranteeing we'll stand up to this horrendous weather any better than: 
wood, we do think they've chosen the right brand of asphalt shingles to reroof their homes 
Timberline? the number one selling asphalt shingles of their kind. 

They bear an uncanny resemblance to wood. But their real beauty lies in their superb 
strength and durability.” Timberline shingles have a ceramic baked, granular surface that re 
sists fire and blocks the harmful ultra violet rays that eat away even 1he best of roofs. They're 
also composed ofthe highest quality, scientifically refined asphalt. So they repel water. 

And Timberline shingles have a self-sealing agent that works with the sun to form a wind 
resistant one piece roof. So your investment won't blow away. 

To find out more about Timberline shingles, get in touch with your nearest GAF dealer 
men the yi "e sd call cs “= — in New York call 800- 522-5250 

| you put anything other than Timberline on your root, 3 = 
you may be wasting your time. Not to mention your money. GAF TIMBERLINE 

ASPHALT ROOFING 
On top of the industry. 


‘See GAF "Limited Warranty Asphalt Shingles” for specific details of coverage on Timberline. This warranty is available 
free by writing to the GAF Corporation, Building Products, Dept. 1979, Box 1121, Radio City Station, New York, 10011221980 GAF Corp. 


How to build the second-story deck 


First step in construction of second-story deck is the removal of 
rotted fascia board from the edge of the flat roof, using a crow- 
bar. It is replaced with pressure-treated Outdoor Wood. 


Deck surface of 2x6's is fastened to support boards with 10d 
galvanized nails. For better appearance and stronger structure, 
stagger them so ends don't line up on same crosspiece. 


Railing support posts are nailed to the new fascia board, two 10d 
galvanized nails per post. They're also toe-nailed to deck surface 
from both sides, again using two 10d nails. 


oe 


Support posts are spaced two feet on center: Measure them at 
the top and the bottom. The irregular shape of the deck made 
positioning the posts important for a neat appearance. 


Next, after roof is resurfaced with tar and roll roofing, 2x6’s are 
placed 16 inches on center across the roof. To avoid leaks, they 
aren't nailed; the weight of the deck keeps them in place. .: 


Nae 
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Deck edge is trimmed with a circular saw, leaving a three-inch 
overhang for a "shadow effect." Chalk line ensures a straight cut. 
Note %-inch gap between boards to allow for expansion. 


PITCHED RAILING 
Railing is pitched outward to give this rather long and narrow ' 


deck (38 feet long by as little as 2'4 feet wide) more elbow room. 
The posts are notched as shown in the drawing. 


Fasten 2x6 top railing to each support post with two 10d galva- 
nized nails. Mitered ends were cut as needed to match contours 
of deck. To come: 1x3 intermediate rails (see color photo). 


weather to a rustic gray. (The ground- 
level deck was treated with one brush 
coat of McClosky gray bleaching oil.) 
Don't burn leftover scraps of Wolman- 
ized wood, however, either indoors or 
out. 

Some general tips on decks: 

© Decking should be installed with 
the bark side up (annual growth rings 
at the ends of boards should curve 


downward if positioned correctly). 

© Space deck boards 4-16 inch 
apart to allow for expansion of wood, 
and proper drainage. 

€ Bevel ends of exposed upright 
posts to a 30- to 45-degree angle to 
improve drainage and lessen the 
chance of splitting due to moisture ab- 
sorption. 


© Use galvanized or rustproof 


nails, framing connectors, bolts, and 
screws (rust streaks cause unsightly 
stains). | 
© Predrill holes near board ends to 
prevent splitting. With dense or brit- 
tle wood, blunt all nails with a ham- 

mer. 
€ Use annular or spiral-shanked 
nails for maximum holding power. 
Continued 
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Backyard decks _ 
[Continued] 


Hammering nails at a slight angle to- 
ward each other also gives better hold- 


ing power. 
e Always nail thinner deck mem- 
bers to thicker ones. Gs) 


FOR FURTHER READING 


"How to Build a Deck"; 22-page booklet costs $1 from 
و ا‎ Co., 1900 Koppers Bldg., Pittsburgh PA 
15222 


SECOND-STORY DECK CREDIT 

Expert advice on flat-roof treatment: Vinnie Fava of All- 
nea Home Repair, 201 Maple Ave., E. Meadow, NY 
11554. 


MULTI-LEVEL DECK CREDITS 


Architect: Dirk Kramer. Accessories design: Allen 
Scruggs and Douglas Myers. Wolmanized lumber: Kop- 
pers Co. (address at left). Joist hangers: Teco (5530 
Wisconsin Ave., Washington, D.C.). Canvas: American 
Canvas Institute (10 Beech St., Berea, Ohio). Electric 
brad nailer and staple gun: Duo-Fast. Exterior lighting: 
Halo, div. of McGraw-Edison. Barbecue: Weber Kettle. 


You can build these stylish deck accessories 


Knock-down table 


Deck table consists of two 36" square tops, each resting on a 
29!4"-high folding base. Assemble with white glue and 1%" 
brads; an electric brad nailer (photo) speeds the job. For each 
top, you'll need two 36"-long 1 x2's, four 342"-long 1x2's, and 
13 34*"-long 1x3's. Build a 36" square frame with two 36" and 
two 34" 1 x2's, placing two 3414" 1 x2's about four inches from 
the outside edges, flush with the frame's bottom. The 13 1x3's fit 
into the frame with small spaces between each one. Tops can be 
joined with bolts and wingnuts to form 6' dining table. For each 
base, you'll need eight hinges (with removable pins and about 
24" long) and 1x2's: 36 pieces 29'4" long, four pieces 17'2" 
long, and four pieces 15%" long. Bases consist of two "A" sides 
(made from two 17'" and nine 29'4" 1x2's) and two "B" sides 
(made from two 1534" and nine 294" 1 x2's). 


Barbecue carrier trays 


Build these trays and you'll cut the number of trips between 
kitchen and outdoor barbecue area. Materials needed for each 
tray: two pieces of 1x12 for the ends, and wood-lath slats cut to 
the desired length of the tray. For easy assembly, use an electric 
staple gun and long staples. We built two sizes: a 6"-deep tray for 
china-and flatware; and an 8"-deep tray for bottles. Blanks for 
smaller-tray ends measure 8" by 12"; clamp them together when 
you cut the curved top edge and handle cutout. Sixteen 18'"-long 
slats are needed for the smaller tray; space them evenly (about 
2" apart), using two staples at each end. Blanks for the bottle 
carrier's ends measure 10" by 12”; this tray requires 18 slats that 
are 19%" long. The dividers are cut from '4" plywood; as shown 
in the drawing, they provide eight "egg-crate" compartments. 
Sand and finish with clear satin polyurethane or enamel. 
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Cube stools 


GRE oes match the table at left. For each you'll need two 
167" squares of exterior grade 34" plywood and 30 17"-long 
1x2's. Using an electric brad nailer and 1'4" brads, nail seven 
evenly spaced 1x2's to opposite sides of plywood squares. On 
the other two sides nail eight 1x2's (see drawing). Cushions are 
made from 162" squares of 2"-thick foam, covered with canvas. 
Optional: Velcro strips to hold cushion in place. 


Three-pot planter 


Planter measures 3312" long, 132" wide, and 1177" high. You'll 
need 1x2's (12 3372" long, 12 12" long, and four 1172" long); 
1x1's (two 1014" long and two 29" long); and a 12"-by-32" piece of 
%4" exterior-grade plywood. Build box sides as shown in draw- 
ing, spacing slats 2" apart. Add 1x 1's along the bottom edge of 
the second slat from the top of the planter. Cut out the corners in 
plywood, as well as three evenly spaced 6"-dia. holes. 


Magazine rack 
ST 


e 
ZN TO SLING HOLDER 


Simple rack keeps your reading material organized. All wood is 
1x2: eight 14" long (legs); two 14" long, notched at ends (sling 
holders); two 122" long (sides); and two 10" long (ends). The 
canvas sling measures 1517" by 32"; hem it on all four sides to 
prevent fraying. Assemble the sides and ends first; then nail the 
legs to the outside of the frame (see drawing and color photo). 
Wrapping canvas around holders hides the staples. 
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You don't have to go ogee. 
Install-it-yourself systems 
now offer other shapes 


By AL LEES 


Until now, you could have vinyl gut- 
ters in any color and shape you 
wanted, as long as you wanted white 
and ogee. That slanted-S pattern 
looked most at home with New Eng- 
land clapboards—and they were usual- 
ly white. Chances are, the gutter you 
bought was made by a New England 
company, since Bird & Son of Walpole, 
Mass., has long been the major manu- 
facturer of vinyl building products. 
(We detailed a Bird & Son gutter in- 
stallation in our April '78 issue.) 

Of course, if your home happened to 
be of crisp contemporary design, sided 
in dark wood, you could minimize the 
intrusive guttering by painting it (la- 
tex works best). But since you'd prob- 
ably chosen the vinyl route so you'd 
have a no-maintenance system, you 
may have been reluctant to introduce 
a potential repainting chore. 

The solution's now at hand. The 
gutter system in my photos at right is 
designed to bring all the advantages 
of vinyl to an inconspicuous installa- 
tion. Note how it virtually disappears 
on this entry wing of the PS Lockbox 
test house. It cuts down on bulk by 
returning to the classic galvanized 
half-round shape (with tubular down- 
spouts), and you can order it in the 
charcoal gray shown here. Called 
Plastmo, it's only one of several new 
PVC systems that broaden your 
choice in DIY guttering. (See follow- 
ing article for two more.) 

Plastmo is a very international sys- 
tem: Most of the components shown in 
the photo were stamped "Made in 
Denmark," but the plastic leaf cage 
came from Britain and the label on 
the can of cleaning fluid (required for 
cement bonding) read "Made in Cana- 
da for Plastmo Ltd." You'll find the 
address of the U.S. distributor in the 
list of manufacturers on page 125; 
write for a color brochure with more 
thorough step-by-step instructions 
than I can include on the next page. 

Continued 


outlet, downspout rings and anchors, el- 
bows and joint connectors, end caps, leaf 
basket, cement—and driplet strips. 


All parts used for installation above are 
laid out here before assembly: 10-ft. 
lengths of pipe and gutter, brackets, drop 
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Lengths of gutter are joined in 
place by means of snap-on 
connector sealed against 
leaks with PVC cement after a 
cleaning with special solvent. 


Mark gutter for downspout 
connection by using drop out- 
let as template. Then notch 
mark out of gutter bottom with 
V-cut, and cement outlet on. 


To mount end cap, you must 
slot gutter's outer rim 34" with 
hacksaw. Parts shown here are 
white vinyl, though we used 
charcoal gray for our job. 


Apply cement liberally inside 
cap flanges after solvent- 
cleaning. Seat cap against end 
of gutter. Flange fits in slot for 
leakproof bond. 


I availed myself of one of the sys- 
tem's unusual options—those driplet 
strips. They're just shallow vinyl an- 
gles designed for eaves that lack a suf- 
ficient overhang to tuck the gutters 
under. With the wide side of the angle 
slipped under the bottom course of 
shingles (or—as in my case—nailed 
under the edge of roll roofing), the an- 
gled side drains runoff down into the 


gutter. Since these strips come only in 
white, I painted the exposed flange. 
With this new choice of styles—and 
at least the start of a choice of colors— 
I expect vinyl to replace all other gut- 
ter materials before long. What home- 


owner wouldn't vote for a mainte- 


nance-free system that ends rusting, 
leaking, denting, and peeling? Vinyl 
is clean to work with and there are no 


sharp edges to nick or scratch you. All 
components are lightweight and dura- 
ble enough to survive dropping—im- 
portant considerations when you're 
working from a ladder. 

And the systems described below— 
which don't even need cementing— 
are even easier to install than the one 
I chose, though they're available only 
in white. "B 


Two snap- 
together 
systems 


By EVAN POWELL 


If your eaves are easily accessible and 
if you've planned your materials pur- 
chase wisely, you can probably install 
one of these new systems in less than 
half a day. It took me under two hours 
to put up a 60-foot run with two down- 
spouts. Both systems I experimented 
with resulted in a neat, premium- 
quality installation. That's where 
your labor pays off: By doing the work 
yourself, you'll probably spend no 
more than it would cost to have metal 
gutters installed. 

You really can't appreciate these 
new systems unless you've worked 
with the adhesive, rivets, or solder of 
typical gutters. But with the two sys- 
tems I used—Genova's Raingo and 
GSW's Snap-Seal—you mount the 
supports and fittings, then snap the 
10-foot gutter sections into position. 
Each fitting has a vinyl seal that com- 
presses against the gutter and pre- 
vents leaks, yet still allows for move- 
ment of expansion and contraction at 
each joint. 

Gutter sections come in 10-foot 
lengths, so it's easy to determine the 
number you'll need just by measuring 
your eaves. Estimating the type and 
number of fittings is more difficult. 
Ask your dealer for a "schematic" of 
the system you've chosen—it'll look 
like the one for Raingo on the next 
page. Study it well with these basic 
points in mind; each end of a gutter 
run will require an end cap; each 
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length of gutter that does not termi- 
nate at a downspout drop or corner 
will require a coupling ("slip-joint" if 
you're using Genova, “joiner” in GSW 
terminology) and support brackets 
every 24 inches. This boils down to 
three support brackets and one fitting 
for each length of gutter. Each turn 
calls for a corner fitting, inside or 
out. 

Figure one downspout for every 700 
square feet of roof area. For the aver- 
age house, this usually means one 
downspout for every 30 linear feet of 
sloped gutter run. 

To estimate for downspouts (also in 
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In place, the two systems look much alike 


10-foot sections), measure the vertical 
drop from the fascia to the ground, 
from the overhang to the wall, and 
from the discharge pipe (if used) at the 
bottom. Each offset requires two el- 
bows and each downspout discharge 
requires one elbow. Support brackets 
should be installed whenever lengths 
of downspout are joined, but the first 
section of downspout requires two 
supports and each additional section 
requires one, as well as one cou- 
pling. 

Next, prepare the eave for installa- 
tion. Remove any old gutter hardware 
and inspect the condition of the fascia 
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. This is Raingo, on author's test house. 


board beneath. If there are signs of rot 
or damage, repair or replace, and ap- 
ply a fresh coat of paint. 

Before you start, use a level to see if 
the edge of your roof line slopes; it 
may not be as level as you think, an 
advantage when installing gutters. 
You can combine appearance and effi- 
ciency by sloping the gutter toward 
the downspout outlet for good drain- 
age. It should slope about one inch ev- 
ery 30 feet. 

Avoid low spots by snapping a chalk 
line along the fascia as a guide for in- 
stalling the gutter supports. Mount 
the gutter low enough so its outer 
edge is below the extension of the roof 
line, to avoid trapping or blocking 
snow and ice runoff. 

The brackets space the gutter from 
the fascia, which allows good air cir- 
culation, so rotting should be much 
less of a problem. This spacing also 
makes it easier to paint the house 
trim with the gutter in place. 

With fittings and gutter lengths at 
hand, start at one end and install the 
first fitting, which will usually be a 
downspout outlet. This done, attach 
three brackets to support the first full 
length of gutter section along the 
chalk line. 

Here's where I differ from the man- 
ufacturer’s instructions, which tell 
you to mount all the fittings and sup- 
port brackets, then snap the gutter 
sections in place. I found it easier to 
install one section at a time. With one 
fiting and three support brackets 
mounted to the fascia, I would snap 


Miter box keeps cuts square 
for firm contact with sealing 
surface of fitting. Use fine- 
toothed saw, then smooth cut 
edge before assembly. 


INSERTION STOP | 
^X DOUBLE-LIP SEAL: 


To snap gutter section into fit- 
ting, insert rear edge under lip, 
push front down until it snaps 
in place. Insert only to inser- 
tion line indicated below. 


the next coupling or fitting onto the 
gutter section before I put it in posi- 
tion, then screw that fitting to the fas- 
cia after the gutter length was in 
place. This avoids a return trip with 
the ladder or scaffold and also insures 
that measurements between fittings 
are precise. This is important, since 
an expansion line is present in the fit- 
tings that lets each length move indi- 
vidually. Miscalculation could cause 
buckling or leaking problems. 

Raingo recommends that a special 
silicone lubricant be applied to the 
seal before it is positioned. While 
GSW didn't specifically recommend 
this, a coat of silicone helped the ma- 
terial snap together more easily. 

Cutting gutter lengths is no prob- 
lem at all. Any fine-tooth saw such as 
a hacksaw or coping saw works well. 
But I recommend use of a miter box for 
good square cuts. Smooth off any 
burrs with a file or knife before insert- 
ing cut edges into fittings. 

While your choice between the two 
systems may be determined by avail- 
ability in your area, there are some 
differences. Most apparent is color. 
Raingo is slightly off-white, while the 
GSW is snow-white. Matching your 
house trim may be a consideration, es- 
pecially if you choose to use no other 
finish. 

To make a fair comparison of ease of 
assembly, I installed the systems on 
days that were approximately the 
same temperature. The  Raingo 
seemed to have a definite edge—the 
parts fit together more easily and pre- 
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Author drove mounting screw 
in Raingo fitting after each gut- 
ter length was in place. With 
Snap-Seal, gutter is placed 
after you mount fitting. 


cisely. The GSW had a double-lip seal 
at each fitting; this may have ac- 
counted for the somewhat stiffer as- 
sembly, but may also be double insur- 
ance against future leaks. 

Raingo has ridges that run the 
length of the gutter to help strengthen 
the material, and that also allow wa- 
ter to run beneath leaves, debris, 
and ice to flush them away. They seem 
to work: While it was necessary to 
clean leaves from both systems during 
periods of heaviest leaf fall last au- 
tumn, the Raingo tended to clear itself 
more readily of: normal accumula- 
tions. Other than these minor differ- 
ences, there were no problems with as- 
sembly or operation of either sys- 
tem. 

What of the complaints you hear 
about vinyl gutters? These systems 
are well-supported and should present 
no problems with sagging or drooping. 
Leaning a ladder against them to 
climb on the roof may bend them in- 
ward, but they will reshape them- 
selves as soon as the weight is re- 
moved. l've had no problems with 
leaks. Under certain conditions, di- 
rect sunlight can cause enough expan- 
sion to create a popping sound, but 
that's a small price to pay for a no- 
maintenance system that will do its 
job for years. -H 


WHO MAKES VINYL GUTTER SYSTEMS 


Plastmo, 920 D Shelley St., Springfield OR 97477; Rain- 
go, Genova Bldg. Products Div., 7034 E. Court St., Da- 
vison MI 48423; Snap-Seal, GSW Ltd., Box 526, Stn. B, 
Hamilton, Ont., Canada LBL 7X6. (Nearly identical but 
not tested by either author is a system sold by Gazelle 
Inc., Box 701, Tomah WI 54660.) 


GUTTER CORNER 
STRAP-TYPE HANES a OUTSIDE END CAP 
T 


we 


RAINGO SCHEMATIC 


Dozen components handle all situations. Though part names 
vary, Snap-Seal system is similar. Seals (left) differ, though: 
Raingo has single, Snap-Seal a double lip (inset). 


Mount brackets 24" apart. 
Note that one gutter section Is 
already in place. Two-piece 
fascia made lower-than-nor- 
mel Rousing necessary. 


Announcing 


Popular Science's second 


FRP PROJECT contest 


You can win 
92000 
in cash! 


Five $75O 
awards, 

plus $1250 - 
additional 
for the 
Grand Prize 
winner- and 
there are five 
more prizes 


To demonstrate the vast range of ap- 
plications for FRP panels, we've cho- 
sen the sampling on the next page 
from last year's entries. Along with 
Tom Kloss' Hawaiian dome, shown in 
color on this section's cover, these 
projects just missed winning, for vari- 
ous reasons. For example, the dome, 
the potting shed, and the pontoon boat 
were passed because FRP wasn’t the 
dominant material in their construc- 
tion, though all three used it cleverly: 
Triangular panels of it skin much of 
the dome's 26-ft.-diameter, ?4-sphere 
tubular frame; the shed's bay window 
provides a light-bathed potting bench 
while doubling as passive collector 
and drying rack. The boat (shown in 
winter dry dock, here) uses colorful 
Filon Stripes for both railing and awn- 
ing. The other projects were judged 
too special for broad appeal, though 
both are practical uses of FRP. 
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© PRIZES: There will be five cash awards 
for a total of $5000, to be distributed as 
follows: a check for $750 to the winning 
entrant in each of five project categories 
plus an additional check for $1250 to the 
entry designated as Grand Prize winner, 
to be selected from the five category win- 
ners. There will also be five Honorable 
Mention awards (one per category), the 
winners to receive a selection of how-to 
books from the Popular Science Book Di- 
vision. 

€ HOW TO QUALIFY: Projects in any of 
the five categories must employ translu- 
cent FRP panels as the dominant material. 
While there's no limitation on how little or 
how much FRP and other material is used 
in the construction, be sure that (a) you 
choose the proper type of panel (see our 
"Buyer's Guide," next page, listing types 
of FRP panels and the projects to which 
each is suited), and (b) that your project 
can be built with home-workshop tools. 

The five contest categories are: Solar 
Glazing (any project, active or passive, 
that uses FRP to capture or conserve en- 
ergy); Greenhouses; Covers (such as pa- 
tio roofs, carports, awnings, firewood 
canopies, boat shelters); Fences and 
Screens (including partitions, room divid- 
ers); and Miscellaneous Structures (any 
other logical use of FRP, such as storage 
sheds, cabanas, garden lamps, compost 
bins). 

Projects should be skillfully designed 
for efficient use of standard-size FRP pan- 
els (with a minimum of waste) and related 
materials such as wood or metal framing 
and accessories. We're seeking function- 
al, structurally sound design as well as 
decorative and ingenious projects. 


© HOW TO ENTER: Fill out our entry cou- 


pon or list all information the coupon calls 
for on a separate sheet of paper. Mail this 
with at least one clear photograph (black- 
and-white or color print preferred but col- 
or transparency is acceptable) plus a dia- 


gram of the construction details. A crude 
pencil sketch will suffice if it is thoroughly 
and accurately labeled with essential di- 
mensions. Please do not submit scale 
models, or plans sheets larger than 18 by 
24 inches. You must also provide a list of 
all materials used: grade or type of FRP 
panels plus any lumber, hardware and fin- 
ishing materials (paint, stain, etc.). Also, 
include any special construction tips 
you'd like to pass on to anyone attempt- 
ing to duplicate your project. If the photo 
you submit is deemed unsuitable for pub- 
lication, Popular Science and Filon re- 
serve the right to arrange photography at 
your convenience. 

Entries must be delivered to the Haw- 
thorne address by Sept. 30, and become 
the property of Filon and Popular Science. 
Print the category you're entering (Green- 
house, Covers, etc.) in the lower left 
corner of your envelope. (Only one entry 
per envelope, please.) No entries can be 
acknowledged and none will be returned 
unless accompdnied by a written request 
and a self-addressed stamped envelope 
with sufficient postage (no checks or mon- 
ey orders). 
€ JUDGING (by PS Reader Activities Edi- 
tor Al Lees and representatives of Filon) 
will be for the most efficient and appropri- 
ate use of the translucent FRP panels you 
choose. Prize winners will be notified by 
Nov. 3. PS will publish dimensioned 
sketches of those prize-winning projects 
we feel our readers might wish to dupli- 
cate. All 10 winning projects will be 
shown in the March 1981 issue of Popular 
Science, and plans for them will be avail- 
able from Filon at that time. 
€ PLANS for duplicating the 10 winning 
projects from the previous contest—they 
were shown in our March 1980 issue—are 
now available (at 506 each) from the 
address in the coupon. Your Filon dealer 
has an order form describing the plans, 
if you don't have a copy of that issue. 


guum um m mı ENTRY COUPON (Clip and attach to your plans sketch): == um um um =u 


Mail entry to 

POPULAR SCIENCE FRP CONTEST 
Filon Div., Vistron Corp. 

12333 So. Van Ness Ave. 
Hawthorne, Calif. 90250 


YOUR NAME (print or type) 
ADDRESS 
Which cz 

are eu entering? 


(Check one and write it 
on your mailing envelope) 


O Covers 


How many? 
Sign here 


GIFT دە‎ ————— 
C Solar Glazing 


O Misc. Structures 
What type, weight, and profile FRP panels did you use? 


(My signature certifies that this project is of my own design.) 


To qualify, entry must 
reach Hawthorne address 
by Sept. 30, 1980 


Daytime 


Phone No. 
STATE... ZIP 


Greenhouses‏ لا 


C] Fences and Screens 
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PONTOON BOAT ORVILLE DUBIE, Toccoa, Ga. 
PS BUYER'S GUIDE TO FRP PANELS 


Categories Recommended FRP Wt. per sq. ft. 8 Standard sizes 

Solar Any gel-coated or 4 oz. and 5 oz. Profile: 214"*9/16" corrugated 

glazing Tedlar-coated clear Widths: 26°, 51%" or 5294" 
FAP panels (such as Lengths: 8’, 10’, 12ab3w 


Filon Supreme) Profile: Fiat 


Widths: 36° or 4° 
Length: 50° roles 


Greenhouses Any clear FRP panels 4 oz. and 5 oz. Profile: 2'2'x9/16' corrugated 
with a light-stabil- Width: 26 
ized resin (such as Lengths: 8, 10', 12 
Solar-Gro) 


Profile: Flat 
Widths: 36 or 48 
Length: 50' rolls 


Covers Any corrugated or 4 oz. and 5 oz. Profile: 27 9/16" corrugated 
(patio roofs, architectural ribbed Width: 26 

carports, boat FRP panel Lengths: B', 10', 12 

shelters, etc.) 

Fences and Filon-Stripes 5 oz. Profile: 4" x4” ribbed 
fouled fe MM Win: 2 : 

ween divider” Cool-Rib 4 oz. and 5 oz. Lengths: 8', 10', 12 

screens, etc.) Sunbreak 5 oz. Profile: 224'x*4" ribbed 
Miscellaneous Width: 26 

structures Lengths: 6', 8', 12 


Note: Solar-Gro, Sunbreak, Filon-Stripes, and Cool-Rib are trademarks of Filon Div. of Vistron Corporation. 
Other manufacturers of FAP panels include: Alsynite/Structoglas Div. of Reichold Chemicals Inc.; 
Barclite, Barclay Industries; Glasteel; Kalwall Corp.; Lasco Industries; Ornyte. 


"t. 7 th A" | i ^m, 


Entry air lock cut heat loss during long 
Canadian winter. Spring-loaded panels of 
FRP snap under existing door canopy, 
above; in summer they demount for stor- 
age. From E. J. Smith of British Columbia. 


Tumbling compost bin, built by George 
Coyle of Cromwell, Conn., used three 
rough-finish, corrugated 12-ft. panels 
nailed to wheel-like ends. Hinged lids 
drop for filling and dumping into barrow. 
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Tough eniry 
hardware 


to guard your home 


New locks, guard plates, 
and strike reinforcers can 
foil burglars 


By PAUL BOLON 
PHOTOS BY JOHN KEATING 


Most homes are like Cracker Jack 
boxes: They're easy to open and have 
prizes inside. That's how burglars con- 
temptuously describe houses with 
key-in-knob-type locks. Unfortunate- 
ly, the majority of American homes 
rely on this lock along with inade- 
quately secured windows and sliding 
glass doors. So it's not surprising that 
the burglary rate in the U.S. is sky- 
rocketing. 

Your home, however, doesn't have 
to be an open invitation to looters. 
With today's new generation of stron- 
ger locks and install-it-yourself secu- 
rity hardware, you can defeat all but 
the most persistent burglars. 


Improved entry security can be 
achieved with new pick-resistant lock 
cylinders, cylinder guard plates, and 
strong new deadbolt locks. To find out 
what types are best, I interviewed po- 
lice anti-burglary experts and leading 
locksmiths. I also collected and 
checked out dozens of new cylinders, 
locks, and security hardware items. 
Here’s what I found out about entry- 
door security. (We'll follow up in our 
July issue with security advice for 
windows and sliding glass doors.) 


Two deadbolts 


"We recommend that people use two 
strong deadbolts on their doors," says 
Guy Capolupo of the New York City 
Crime Prevention Squad, and a lock- 
smith himself. "On wood doors, the 
heavy-duty, one-inch deadbolts made 
of steel should be used. These can stop 
burglars from getting through, while 
the older standard bolts—whether in 
mortise locks or as added auxiliary 


locks—we found very easy to over- 
come with physical force," Capolupo 
says. "We could rip them out in less 
than a minute." 

A deadbolt may be part of a knob 
lockset, or a separate auxiliary lock 
above the knob. The body of these 
locks is in the door itself. Their bolts 
should be made of hardened steel; 
some have free-spinning, hacksaw-re- 
sistant rods inside. 

Vertical deadbolt locks, or drop 
bolts, are auxiliary rim locks. The lock 
body mounts on the inside of the door. 
Its bolts align and interlock with the 
metal hoops of a heavy strike on the 
jamb. The drop bolt is especially resis- 
tant to prying attacks. 

One lock that adds a deadbolt with- 
out requiring any additional drilling 
on the door is the Super Guard II made 
by Ideal (about $25). It's also sold by 
Sears, J.C. Penney, Montgomery 
Ward, and others. This lock has a 
fixed outside handle and a drop-bolt 
rim lock inside (see photo). It's a direct 
replacement for the key-in-knob. I 
was able to replace a knob with this 
lock in about five minutes; it assem- 
bles with four through bolts so there's 
no special preparation of the door. It 
took another 15-20 minutes to chisel 
out and mount the angled strike. 

The Super Guard II has two modes 
of operation determined by a sliding 
button on the back. In the usual mode, 
whenever the door is shut, a latch on 
the lock body will hit the strike and 
throw the bolt. In the second, "lock 


Typical key-in-knob lock (center fore- 
ground) can be replaced by interconnect- 
ing locksets such as National's (left) or 
Schlage G (right), which add a deadbolt 
but require drilling more holes in door. 
Ideal's Super Guard ll (rear) fits original 
knob hole. It has a fixed handle outside, 
with a rim-mounted drop bolt inside. 
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Glass panes 
should be 
covered by 
steel security 
grille or 
replaced with 
plywood 


Two dead bolts 
almost double 
door's resistance 
to forced entry 


| 


Key cylinders 
are covered 
with guard plates 


Fu 


کت 


Hollow-core 


Molding can be nailed into edge of 
jamb and studs for added strength 
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out," mode, the bolt will either be en- 
gaged or withdrawn until the button 
is moved; you can't even open it with 
the key. This presents some risk in a 
panic fire situation. 

The Super Guard can keep the door 
shut without locking because there is 
a spring-loaded ball that replaces the 
latch on the edge of the door. When 
the door is shut, the ball fits in a shal- 
low depression on the strike. It's not 
as reliable, however, as a positive 
latch: The door would probably blow 
open in a strong, direct breeze. 


Auxiliary locks 

Another way to add a deadbolt to 
your door is to install an auxiliary 
lock above the knob, or replace your 
knob with an interconnecting lockset, 
which combines a knob-and-latch and 
a deadbolt. Installation of either is 
similar [PS, Oct. '78]. It only requires 
drilling three new holes: one in the 
face of the door, another into the 
doors edge that meets the first, 
and a third in the jamb. After the 
holes are drilled, the cylinder is 
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help to spread force applied to the door over 
greater area of door jamb. Strikes should have a minimum of 
four 2V-to-three-inch fully threaded screws to tie it into stud- 
ding. Some strikes have metal box that is mortised into jamb. 


Single most important security upgrade for your door is to pro- 
tect key cylinder from assault. A variety of strong plates—from 
flat to large bubble, as well as a mount (under plate at right)—lets 


you cover protruding collars. Kits cost $2.50—$10. 


aligned with a plate on the back of the 
door, screws installed between them, 
and the strike mounted on the jamb— 
about a 45—60-minute job. 

An interconnecting lockset requires 
exact placement of the deadbolt hole 
above the knob hole. These lock- 
sets range from $35 to over $100. Most 
are in the $40-$55 category. Com- 
pared to auxiliary locks, locksets are 
an expensive way to add a deadbolt. If 
you're buying one, be sure it has the 
panic-proof feature: A twist of the in- 
side knob retracts both latch and 
deadbolt. That's a boon you can't get 
with a separate deadbolt. 

Many locksmiths prefer the dead- 


bolt made by Lori ($19) as an auxilia- . 


ry lock because its own standard (not 
highly pick-resistant) cylinder can be 
replaced by any pick-resistant key 
cylinder, so you can choose your own. 
Medeco's deadbolt ($48) has a two- 
inch bolt, for extra strength. When the 
bolt is thrown, a full inch remains 
within the steel guide inside the door 
panel. In addition, Medeco comes with 
its own pick-resistant cylinder. 


You can also add a deadbolt to your 
door without drilling a new hole above 
the knob. Schlage makes a very large- 
diameter deadbolt—the 560 model— 
that is designed to fit in the 2's-in. 
hole of the typical knob. This lock 
takes four '4-in. through bolts—proba- 
bly the best-secured deadbolt you can 
buy. 

Other deadbolts can be adapted to 
fit the larger hole of the key-in-knob, 
too. Unless you leave your entry door 
unlocked, you don't really need the 
knob and latch. 

For wood doors, police recommend 
adding deadbolts instead of drop bolts, 
but the latter can be safely added if at 
least two of the four holes on the lock 
body are used for bolts (not screws) 
that pass back through the door and 
whose heads are covered with a 
plate—usually the cylinder guard 
plate. Nuts would then snug down on 
the lock body. In addition, mounting a 
drop bolt requires drilling only a sin- 
gle (usually 1% in.) hole through the 
door for the cylinder, and some chisel 

Continued 
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There's one brand of insu- 
lation that gives you more 
than any other. 

Owens-Corning Fiberglas* 
The pink insulation. 

It's noncorrosive- so it 
can't harm wiring. 

It's inorganic- so it won't 
burn. (Unfaced Fiberglas insu- 
lation is noncombustible. On 
some of our products, how- 
ever, the facing may be com- 
bustible—so proper care must | 
be taken in application.) | about insulation, you ought to. 

Owens-Corning Fiberglas think pink. ~tu nes ععدة وم ععنه‎ Corp. 1900 


Savíngs vary. Find out why in n the seller! 5 fact sheet on R- values. Higher R- values mean greater insulating power. 


tenance for fungus or mold. 

And it resists moisture build 
up. (Water conducts heat bet- 
 terthanair so excess moisture 
cuts the effectiveness of insu- 
lation. Our glass fibers resist 
the absorption of moisture.) 

All of which may explain 
why Owens-Corning Fiberglas 
is the most widely used brand 
of insulation in America. 

And why, when you think 


insulation doesn't provide sus 


Auxiliary deadbolts for wood doors now 
have heavy collars and stronger strikes. 
Medeco (left) comes with its own pick-re- 
sistant cylinder. Lori (right) is preferred by 
locksmiths—it accepts any high-security 
cylinder you choose as replacement. 


work to mount the strike on the jamb. 
The positive interlocking drop bolt 
makes it one of the best ways to in- 
crease door strength. 

You should expect to pay at least 
$15 for a drop bolt; there are less ex- 
pensive brands but they're usually 
made with cheaper alloys. Segal made 
the original drop bolt, and many lock- 
smiths prefer it. All drop-bolt cylin- 
ders have a thin collar, so it's easy to 
mount a guard plate over them. Only 
Emhart's drop bolt comes with a pick- 
resistant cylinder, but it's easy to re- 
place any other drop bolt's cylinder 
with a pick-resistant one. (If you have 
a metal door with a deadbolt, the sec- 
ond lock on it should be a drop bolt.) 

For a wood door with a mortise lock, 
about the only choice is to add an aux- 
iliary lock since removing the mortise 
lock leaves a large cavity that can't be 
properly strengthened. It is impor- 
tant, however, to cover the mortise 
lock's cylinder with a specially shaped 
guard plate having holes both for the 
key and knob. Then add a deadbolt 
12-20 inches above it. 

Many people mistakenly concen- 
trate their security hardware on their 
front doors. Burglars usually reverse 
that emphasis: Back doors are often 
poorly lit and offer greater protection 
from detection. Back doors also fre- 
quently have large glass panes. 

Incidentally, night latches, locks 
that are operated only by a turn but- 
ton from inside and mounted on the 
back of the door, aren't effective dead- 
bolts. The spring-operated or beveled 
latches are easily opened from the out- 
side, and even the heavier deadbolt 
models are invariably attached to the 
door with a few wood screws. Wood or 
sheet-metal screws can't effectively 
hold a lock on a wood door when force 
is applied. 


Guarding the cylinder 

All key cylinders need guard plates 
(see photo); without them, even the 
best cylinders can easily be wrenched 
out. “The use of a guard plate alone, 


Drop-bolt locks are rim-mounted. Yale 
(left) costs $18 and is very strong; Segal 
(right) is $25 and remains the favorite, but 
its flat strike should be replaced. Most 
drop bolts have weak collars that can eas- 
ily be covered with a guard plate. 


on a good door, will reduce a burglar’s 
chances of getting through by 50 per- 
cent," says Guy Capolupo. 

Guard plates are inexpensive and 
easy to install—about a half hour's 
work. Even cylinders on some new 
deadbolts with heavy, tapered collars 
are still susceptible to some assaults. 
Thats why it's advisable to put a 
guard plate over these collars, too, Ca- 
polupo says. 

High-security cylinders 

"Ninety percent of all key cylinders 
sold can be picked in 10 seconds," a 
leading lock expert told me. This 
sounds more alarming than it is, since 
only 10 percent of illegal entries into 
homes are unforced—and most of 
these are with copied keys. 

Since standard cylinders can be 
opened with simple tools, police rec- 
ommend use of a pick-resistant cylin- 
der on one of a door's deadbolts. One 
extra benefit of a high-security cylin- 
der is that some insurance companies 
balk at paying for burglaries without 
evidence of forcible entry. 

A high-security cylinder is not only 
difficult to pick, but will also resist all 
kinds of physical assaults, even dril- 
ling. Key control is also important. 
Ideally, only a single source—the 
manufacturer or factory—will have 
key blanks and the computer-coded 
machines for grinding duplicates of 
complicated keys. 

Unfortunately, there are locks that 
are advertised as pickproof or pick-re- 
sistant that never were. There are no 
standards for pick resistance. It’s usu- 
ally just a question of time until a new 
“pickproof” model cylinder will be 
mastered by someone—usually a lock 
expert. That information—how to pick 
it—will travel quickly to other lock- 
smiths, but probably not to burglars. 
But if special tools are developed to 
beat a particular cylinder, there's not 
much chance of keeping those in the 
proper hands for too long. 

The best cylinders at present are 
the Norman ($32) and the Fichet ($65 


Best cylinders at present are the Norman 
(left) and Fichet (right). Fichet should be 
used in its plate-guarded version; it only 
replaces cylinders of rim locks. Both locks 
have unusual keys: Norman's is tight-fit- 
ting curve; Fichet's is "I" cross section. 


with its recommended guard plate). 
The Norman cylinder [PS, Jan.] is a 
recent invention with a principle of 
design different from that of pin-tum- 
bler locks. Its maker says that it can't 
be picked, and so far it hasn't been. 
The Norman has positive key con- 
trol—keys available only from the fac- 
tory. It can adapt to any lock whose 
cylinder can be replaced. 

The Fichet cylinder was developed 
in France more than 20 years ago and 
has still not been picked. But it's too 
long to be used as a replacement cyl- 
inder in deadbolt or mortise locks. 

Medeco, MIWA, Emhart, and Sar- 
gent-Keso cylinders have been picked 
or circumvented in other ways by 
locksmiths, but are still highly pick- 
resistant and offer significantly more 
protection against picking than stan- 
dard cylinders. 

The cylinders of almost all rim- 
mounted locks and most mortise locks 
can be replaced with high-security 
cylinders. The key cylinder is sepa- 
rate from the latching mechanism and 
bolt, and it can be unscrewed easily 
from the rear on rim locks and most 
deadbolts. On mortise locks and a few 
deadbolts, the entire cylinder is 
threaded. It’s screwed into the lock 
body and secured with set screws from 
the side or top. It’s not necessary to 
buy an entire lock to get a better cyl- 
inder. Police emphasize that since 90 
percent of burglaries are forcible, good 
deadbolts, guard plates, strikes, and 
strong entry points should take first 
priority. ! 

If you live in a noisy or commercial 
neighborhood, police recommend that 
you consider an alarm system [PS, 
March '79] as part of your security 
system. 


Entry-point strength 

Stronger locks and security hard- 
ware have served to underscore the 
overall weakness of the doors and 
frames themselves. Many doors and 


softwood frames are far weaker than 
; Continued 
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Entry hardware 
[Continued] 


the locks on them. American houses 
were not designed or constructed for 
high security against burglary. In 
most of the two million reported resi- 
dential burglaries last year, entry was 
achieved in seconds, with modest 
amounts of force. 

"It's been our experience," says Guy 
Capolupo, "that very rarely in a forc- 
ible entry does a lock break. When a 
good lock is properly installed, it usu- 
ally proves stronger than the door, 
strike, or jamb. So a good lock is not 
able to do its job if the entry point it- 
self is not structurally sound or the 
lock is not well secured to the door." 

You can do a lot to increase your 
home's security, starting with the 
door itself A door of sufficient 
strength to withstand break-ins is a 
134-1n.-thick,  solid-core, hardwood 
door, or a metal door. Paneled, hollow- 
core, and thinner softwood doors may 
be pretty, but they can't survive a pro- 
longed attack. Flush or hollow-core 
doors may be reinforced by covering 
them with 12- or ?4-in. plywood, and 
screwing the plywood to the door. Ad- 
ditional protection can be added by 
covering doors with sheet steel or alu- 
minum. Although replacement metal 
doors and frames are expensive, they 
are better fitted and far stronger than 
wood doors. 

Door frames are usually ?4-in. pine 
or other softwood. To fit a prehung ex- 
terior door frame in the wall studding, 
carpenters usually drive several sets 
of opposed wedges or shingle scraps to 
square the surface of the jamb, then 
nail through the jamb and wedges into 
the studding with 8d finish nails. It's a 
great way to true up jambs, but it may 
leave as much as an inch of shim space 
between the jamb and studding, leav- 
ing the jamb flexible and weak. 

Check the space between your jamb 
and studding by removing the door 
molding and cutting back the wall 
board or plaster next to the jamb. (It 
won't show when you replace the 
molding.) If there is a gap of % inch or 
more, the gap behind the hinges, 
strikes, and on the hinge side opposite 
the strikes should be filled with ply- 
wood to take any flex out of the door- 
jamb-stud combination. Then the 
original screws of the hinges and 
strikes should be replaced with fully 
threaded, flathead sheet-metal-type 
screws 2% to three inches long that 
will penetrate well into the studs. 


More weak spots 


Strikes receive and secure the dead- 
bolt in the door jamb. They are often 
just small pieces of metal held by 
short screws that could fail before the 
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lock body or bolt gives way. Even 
some of the new deadbolts come with 
one of these weaker strikes. But most 
locksmiths stock longer and heavier 
replacements (see photo) that spread 
the pressure over a larger area of the 
jamb. 

Glass panes in any door are a high 
risk. Burglars can break a small pane 
of glass without too much noise, then 
reach inside to unlock the bolt. Wood 
door panels offer the same opportuni- 
ty to the burglar—many are easily 
kicked in. Some people answer that 
threat to a door by installing a double 
cylinder lock—one that takes a key to 
lock or unlock from either side of the 
door. 

Adding a double cylinder lock, how- 
ever, reduces your chances of making 
a safe exit in case of fire. Guy Capolu- 
pos conclusion, shared by most fire 
departments, is: "Double cylinders 
are inadvisable. We know why people 
use them, but we feel the risk factor in 
a fire outweighs any advantage in se- 
curity. In a panic situation, fumbling 
for a loose key can prove fatal." And if 
a burglar entered your home through 
a window, for instance, he would have 
little trouble getting past a double- 
cylinder lock to exit. 


Cylinder-guard-plate installation  re- 
quires only a drill and one wrench. Kits 
come with carriage bolts, washers, nuts, 
and sometimes decorative cover nuts to 
hide bolt ends. Square shank of carriage 
bolts will snug into square holes in the 
plate when tightened. Typical cylinder 
(upper center) has only a weak collar sur- 
rounding it. To install the guard plate, cen- 


There are many safer things you 
can do to protect a vulnerable door, 
such as covering small panes with 
steel security grills, or replacing glass 
with heavy plywood. 

"The burglar is basically an oppor- 
tunist, and you want to limit his op- 
portunity,” says Capolupo. "What 
you're really doing is developing a 
time barrier. The enemies of the crim- 
inal are time, noise, and light. The 
more of these you can put in his way 
with your security system, the better 
off you are. The longer it takes him to 
gain entrance, the greater are the 
chances he will either not try, or be 
caught in the act." 


MANUFACTURERS' ADDRESSES 


If products are not available from local locksmiths, or for 
more information, contact the companies below. 

` Cylinder guard plates: AFCO Security Products, 148 
Ferris, White Plains NY 10603; Magic Eye, 100 Oak St., 
Norwood N. 07648. 

Key cylinders: Emhart Industries, 225 Episcopal Rd., 
Berlin CT 06037; Fichet Inc., Box 92, Halesite NY 11743; 
Medeco Security, Box 1075, Salem VA 24153; MIWA 
Security Control, 220 Third Ave. So., Seattle WA 98104; 
Norman—Pragmatic Mfg. Corp., Rt. 301, Carmel NY 
10512; Sargent-Keso— Sargent Div. of Walter Kidde and 
Co., 9 Brighton Rd., Clifton NJ 07015. 

Locks: Ideal Security Hardware, 215 E. 9th, St. Paul 
MN 55101; ILCO—Unican Security Systems, Box 2543, 
Rocky Mount NC 27801; Kwikset Locksets, 516 E. Santa 
Ana St., Anaheim CA 92803; Lori Corp., 6 Old Turnpike 
Rd., Salon CT 06489; National—Econo Trad- 
ing, 1901 Sth St., Rockford IL 61101; Yale Security Prod- 
ucts, Box 25288, Charlotte NC 28212; Schlage Lock Co., 
Box 3324, San Francisco CA 94119; Sears— Sears Tow- 
er, Chicago IL 60684; Segal—New England Lock, Box 
544, South Norwalk CT 06853. 


ter the plate's hole over the key hole (up- 
per right). Before marking bolt holes, 
make certain that the key rotates com- 
pletely without hitting the plate. First bolt 
hole can then be marked and drilled. 
Mount plate with the first bolt, check that 
key still rotates freely, then drill remaining 
holes and tighten. Plates are available in 
brass finishes. (Photos by the author.) 


Forget about clumsy clips. Or screws that can scratch the finish. 
With Press 'n Sand? adhesive-backed sandpaper from 3M, you just peel and 
stick. And youre ready to sand. 

Choose from a complete selection of Press 'n Sand'discs and cut sheets 
© just right for the job. f Press 'n Sand is a reg. TM. of 3M. © 1980, 3M. 


3 Press n Sand takes the grind out of sanding. 
3M 


DIY add-on 
screen porc 


with a rustic flavor 


Heavy, rough-sawn crossbeam and 
oxbow fixture add appeal to interior. 
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Attractive post-and-beam 
construction eliminates 
screen frames, ceiling joists 


By EMERY J. LOISELLE 


Open decks [of the types shown earlier 
in this issue] just aren't appropriate to 
my rainy, bug-plagued climate. My 
family yearned for outdoor living, too, 
but we needed a shelter overhead and 
full screening. Would it be feasible to 
add a room-size porch to our home? 
A little-used side yard caught pre- 
vailing breezes and the afternoon sun, 
and it abutted a flat gable end of the 
house. A dining-room picture window 


h 


in the wall was in a good spot for con- 
version into French doors that would 
provide access to a porch. And a door 
in the back wall of that porch, away 
from the street, could lead down steps 
to the backyard. 

I decided that the porch would be a 
respectable 12 feet wide and 15 feet 
long, since it would be an entertain- 
ment area, a rainy-day play area for 
children, and a place for hobby activi- 
ties. Obviously, the simpler the de- 
sign, the cheaper and faster construc- 
tion would be. The rustic look of wall 
beams and exposed rafters seemed to 
be not only attractive and harmonious 
with the house's interior, but would 
also require no finish work. 

After drawing plans and obtaining 
a building permit, we toured the near- 
by countryside to hunt up a one-man 
sawmill that could provide us with 
boards and lumber of native pine. The 
stock we bought was rough sawn (not 
planed), and the cost was unbeliev- 
ably low compared to lumberyard 
prices. Asphalt shingles, fiberglass 
screening, and fir decking were pur- 
chased later, and these items proved 
to be the costliest part of the project. 

For piers, 18-in.-diameter holes 
were dug well below the frost line. The 
holes were filled to grade with con- 
crete and rock rubble, and each pier 
was neatly capped off with a box form. 
Metal straps were embedded in the 
top of the concrete to anchor the 
posts. 

Posts were cut from 4x4 stock. The 
lower end was dipped in wood preser- 
vative, secured to the metal straps on 
a pier, and braced. Each post's cut-off 
height was marked with a string lev- 
el, with the mark on the center posts 
lowered to allow for a 4x6 beam (see 
drawing). After cutting, the posts 
were well-soaked with preservative. 

Continued 


Sheet metal 


E 
Ss Linoleum 


INTRODUCING AN EASY WAY 
TO HANDLE TOUGH CUTTING JOBS. 


When you have a big, tough cutting A 
job, you need a big,tough cutting tool. y * 
Introducing Black & Decker's new £ 
Rotary Power Cutter. E. 

The Rotary Power Cutter has 
the horsepower and durability 
to slice through yard after yard 
Of carpet, or sheet upon sheet 
of corrugated roofing, or 
stacks and stacks of linole- 
um. Name a material, and 
chances are the Rotary 
Power Cutter's two sharp, . 
self-feeding cutting - 
wheels can go right © 
through it, fast. Insu- { 
lation, wire mesh, | 


fiber-glass, plastic, rubber, even 24- 
| gauge steel. 
! And it's equipped with 
variable speed and reversing 

M switches that let you cut 

5 along at your own pace,or 
back out of a tight spot. 

So every cut comes 
» out clean and pre- 

۴. cise with no jag- 
.ر‎ ged edges. In short, 
4^ the Rotary Power Cutter 
does nearly everything tin 
5, knives, and other 
nanual cutting tools 
will do—only faster 


Ss 
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Add-on porch 


[Continued] 


ASPHALT ae 
SHINGLES 


JOINT 
DETAIL 


I" FASCIA 


SCREEN -__ 


242's— 
DIVIDERS -. ; 


LEDGER 


HEADER 


JOINTING =. .2-2x86's 


The first floor joist was anchored to 
the house with lag screws. Two-by-six 
headers (with 2x3 ledgers nailed on) 
were set atop the posts, 176 in. in from 
the outer faces. The remaining joists 
were then laid across the center 4x6 
beam and spiked to the headers on 
each end. A second, outside header 
was nailed on after the joists were se- 
cured. The joists were covered with as- 
phalt building paper, and the 1x4 fir 
decking laid. 

The 4 x4 posts above the floor of the 
porch were toenailed in place on the 
decking and temporarily braced. Hor- 
izontal plate beams were installed 
spanning the posts, projecting past 
the corner posts for a protective over- 
hang. A 4x6 ridge beam was lifted 
into position, one end resting on a 
short length of 4x4 lag-screwed to 
the house, the other end supported 
by a 4x4 post set directly over the 
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CONCRETE FOOTINGS 


center post at the end of the porch. A 
4 x6 crossbeam bridging the side-wall 
posts was added, and another short 
post lag-screwed between this cross- 
beam and the ridge beam. 

The rafters were notched for the 
ridge beam and plate, and nailed in 
place. That ridge beam eliminated the 
need for collar beams or ceiling joists 
since there is no spreading force at the 
eaves. Rough-sawn, one-in. boards 
were used for roof sheathing. 

Fascia boards were installed 
around the perimeter of the roof, and a 
15-1n. plywood soffit was nailed to the 
rafter ends. Asphalt shingles were 
laid on the roof with stepped alumi- 
num flashing tucked up under the 
house siding for a leakproof joint. 

Horizontal 2x3 rails spaced 30 in. 
on center were nailed between the 
posts. Screening 32 in. wide was 
stretched around the porch and sta- 


IU RANDOM WIDTH 
ROOF SHEATHING 


Ix 4 cd 
FLOORING 


Ss 


2x101 
ST RINGERS 


Two 1x4 braces were 
notched into the 
ا‎ rafters (drawing left) 

| and underside of the 

| 2x6 deck frame (not 
| shown) at 45-degree 
| angles, to prevent 
ad sway and eliminate 
bracing on wall posts. 
The joist and rafter ad- 
jacent to the house 
were lag-screwed into 
the house's framing 
without removing any 
siding (in this case, 
shingles). Screening 
was stapled across the 
underside of the joists 
to keep bugs and birds 
out. Topsoil was re- 
moved and the entire 
underporch area was 
covered with gravel. 
V-groove siding (see 


0 


2x4 
STOP above) was added to 
gable overhang after 
FASCIA screening and trim 
were installed. 
^ i"PLUYWw. 
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SOFFIT DETAIL 


pled to the posts and rails. One-in. 
trim stock was ripped to the widths of 
the respective frame members and 
nailed to them over the screening. The 
upper section of horizontal trim (1 x8) 
was shaped into arches between the 
posts. Prior to installing the screen, 
the entire porch was sprayed with col- 
or stain to match the house. 

A screen door was made from 2x3 
stock, with horizontal rails that lined 
up with those of the wall. From rough 
stock, I built the set of steps leading to 
the backyard. 

With the porch closed in and bug- 
free, the dining-room window was re- 
moved and the opening enlarged to ac- 
commodate a frame and a pair of 
French doors. 

In summer the screened porch is a 
cool, insect-free haven. In winter, the 
new doors offer a pleasant view to the 
diners inside. Gs) 


Sealed gear case 
—keeps dust out ~ 


Reversible 
_anti-splintering shoe. 
/ . 


your tools for a living, 


<< l 


If you depend on - M 


you need Black & Deckers >> 
Trade Tools. They're built tough > 
from the inside out. Every single pate 
from the most powerful motor tc 

smallest bearing, is carefully El it to 
keep working day in and day out, Even if 
you're hard on them, the Trade Tools are 
tough enough to take it. We know, because 
we torture-test them. We drop them, freeze 
them, heat them to extreme temperatures. 
We abuse them more than you probably 
ever will. And every one of our Trade Tools 
has to stand up to that kind of torture or we 
won't sell it. 


Variable speed. 
locking switch. 


is Powerful 4.5- 


And besides all that toughness and dura- 
bility, you'll find our Trade Tools have just 
about every feature you'd ever want. Like a 
one-inch, counterbalanced stroke on our 
Cut Saw for faster cutting and longer blade 
life. Or on our two-speed Belt Sander, a 
motor mounted between the pulleys to 
help stop rocking and gouging. Or hard- 
ened helical steel gears on our vertically 
adjusting Circular Saws for fast, smooth, 
clean cutting. Plus powerful motors, 10- 
foot cords, tough, impact- resistant hous- 
ings and much, much more. 

Soif you're someone who can't earn a liv- 
ing without gutsy, reliable power tools, 
stop in at your Black & Decker dealer and 
take a good, hard look at our Trade Tools. 


D) ع‎ Tools 


Tough, impact- 
resistant housing. 


roller bearings. 


p Blacks Decker. 
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PS leisure-home plan 


By AL LEES 


Everybody loves an octagon—especially as the shape for a 
home in the wilds. Eight outside walls mean eight options 
for framing dramatic views. But there are two problems 
with the shape. When it comes to partitioning the interior 
into convenient rooms, an octagon is almost as tough as a 
dome: You end up with pie-wedge rooms. An even greater 
problem is in framing and decking an eight-plane roof. It's 
just not a job for a novice carpenter. And you might not 
even be able to find a local pro to build such a roof for you, 
out in the boondocks. 

Enter our Octagon. In cooperation with Western Wood 
Products Assn., Home Building Plan Service's Jack Koe- 
nig designed us a modified roof scheme that not only solves 
the fuss and waste of the standard ridge-ring system, but 
cuts down on the volume of space under the roof that would 
have to be heated and cooled. Since all rafters are part of 
trusses, you don't end up with the vault-type ceiling the old 
system gave you. But you can now apply ample ceiling 
insulation and make some use of attic storage, which 
wasn't possible with the old system. 

And look at the clever partitioning on the floor plans. A 
two-bath-plus-fireplace core brings logic to the plan, divid- 
ing traffic flow from the entry hall to the three good-size 
bedrooms and a spacious living/dining area that stretches 
over 38 feet. A door in the bedroom corridor can be closed to 
create a master-bedroom suite with a private bath large 
enough for one of the new spa tubs. (Note that since all 
these rooms are irregular, their given dimensions can't be 
used to figure square footage.) The kitchen layout retains 
conventional square corners for standard appliances. 


Octagon 


with simplified roof 


Why our roof system costs less and takes less time to build 


CUTS TO FIT RING 
OLD WAY 


/| 


| HIP BEAMS BOLTED 
im RIDGE RING 


ONLY 4 UNCUT! 
PANELS PER | 
_ SECTION 


DOUBLE-ANGLE CUTS 


There's another advantage to a level-ceiling octagon: 
Old-type ceilings, sloping toward the apex, were not only 
heat-wasters, they were also hard to partition against 
since each stud had to be cut to a different length. All studs 
for this house can be gang cut. 

And there are few odd angles to the basement partition- 
ing—which gives you a guest bedroom that doubles as a 
dressing room for swimmers (it has its own shower with a 
direct plumbing run from the back-to-back bathrooms 
above), a big garage with large storage corners, a cozy den 
or TV room with direct access to the main floor—plus an 
area that would be ideal for a workshop. 

Vertical western-wood board siding unifies the exterior. 
The two broad roof planes offer better mounting for solar 
collectors than the multifaceted roof—and they're easier to 
shingle. They also let you install two louvered vents under 
the peak to carry off overheated air on summer days. That 
second flue is from a backup furnace. 

In both our renderings, the driveway curls around from 
the entry side to bring the car in under a sweeping deck 
that's accessible from both living and dining rooms 
through sliding glass doors. But to adapt the plan to anoth- 
er site, you could relocate the garage door toward the en- 
try, and jut the deck toward the water or cliff edge. ls] 


How to order plans for the easy Octagon 


One set of professionally drawn plans for this house is $95; four 
sets—for building, financing, and permits—are $125. Plans will 
be reversed for $20; building-materials list is also $20. Specify 
plan 942-1. Orders and inquiries to Home Building Plan Service, 
2235 N.E. Sandy Blvd., Portland, Ore. 97232. 


12 UNCUT PANELS 
8 UNCUT PANELS PER SECTION 


PER SECTION 
OUR SYSTEM 


Paneling 
(4x8 sheets) 


Sheathing total 

Uncut | ! 
Cut 16 3 UNCUT PANELS 
PER SECTION 


Volume to be 
heated or cooled 
(cu. ft.) 


12146 
(2296 less) 


Framing 


Latticework 
bench 


enlivens a deck corner 


Expensive-looking bench is actually 
crafted from garden-grade redwood. This 


2 x 4 SEAT BOARDS 


/ 


f^ 
TBIM 1 $ 4 ta 1" WIDE 


has more knots and sap streaks than 
top grades, but is nearly as durable. 


racc mc pr ae 
L-STRAPS METAL STRAP 
HERRINGBONE CORNER 
(FROM UNDERSIDE) 


2 x 4 MITERED FRAME — 27 ZS 
(OPTIONAL) ZZ LR 
16d NAILS Lz SS 
| وهر‎ A 


CORNER VERSION 


The arresting, striped-and-slatted 
look of this corner bench is achieved 
by spacing the redwood structural 
members with thinner stock. The idea 
is practical, too, since it allows fast 
drainage and drying after a rain. (The 
same technique can be applied to a 
straight version as shown in the first 
sketch. For a materials list, write Cal- 
ifornia Redwood Assn., One Lombard 
St., San Francisco, Calif. 94111.) 

For the latticework top, first rough- 
cut to length six 2x4's for each "wing" 
of the bench (note how they lap at the 
corner) Next, cut all spacers from 
1x4 stock in the two lengths shown. 
To assemble the herringbone corner, 
nail up a 90-degree work frame of two 
long, straight 2x4's with a cross 
brace. Working on the outside of this 
frame, butt-join the shortest 2x4's 
and the 6" corner spacers as shown. 
Nail from the face of both corner spac- 
ers into the end of the lapping 2x4, 
using 16-penny nails. Next, nail the 
three 12" spacers to the faces of the 
2 x4's, using 10-penny nails. Proceed 
with the next pair of 2 x4's and their 
spacers, using  16-penny nails 
throughout, but alternating the trian- 
gular nailing pattern through the 
spacers. Repeat this procedure with 
four more pairs of 2 x4's. 

At the outer bench corner, trim 
down one spacer as shown so the pro- 
jecting leg insert will snug under it 
after this spacer is nailed flush with 
the top edge of the last 2x4's. 

When assembly is complete, trim 
the open ends of the 2x4's even and 
proceed with the outer frame. For the 
butt-joined version shown at the left 
end of the assembly sketch (and in the 
sketch of the straight version), cut the 
end 2x4's the width of the lattice- 
work, including outer spacers. Attach 
these to each 2x4 end with one 16- 
penny nail, in a zigzag pattern. Next, 
trim four side-frame members to lap 
the end frame and attach with three 
nails per bench spacer, plus two nails 
into each frame end. 

For legs, assemble pairs of 1476-1 
2x6's with spacers as shown. Place 
the 4" spacer flush with the foot and 
the 6" spacer projecting two inches 
above the top. Clamp the assembly 
and drill one center hole per spacer. 
Insert a '4"-by-4" carriage bolt, snug- 
ging it up with a washer and nut on 
the inside face. Now, fit the leg projec- 
tion into an end slot so that the leg's 
2x6's are flush with the ends of the 
bench. Join the leg to the bench top 
with right-angle brackets. (There's no 
projection at the top of the inside 
corner leg; attach with six corner an- 
gles, as shown.) 

Finish with two coats of water re- 
pellent, two weeks apart. LH 
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Save on famous . 
name brands during 


at your local Hardware/ - 
Home Center Store. 


Visit your local hardware store or home center NOW 

for special prices, plus a chance to win a grand prize— 

a Hilton Rainbow Vacation for two in Hawaii. Or maybe 

a week for two at a Hilton in Las Vegas, Miami Beach, 

Myrtle Beach or San Diego. You could also win one of 

199 Rainbow Weekends for two at any participating Hilton 

in the U.S.A. Or one of hundreds of other prizes. Shop now | 
and save...and enter! Simply fill out the special coupon 

and deposit it at a participating hardware store or home | 
center displaying the Spring Home Value Days symbol | 
before May 31,1980. 


Spring Home Value Days, 1980, is sponsored by the National Retail Hardware Association 
and its 23 affiliated associations through more than 18,500 member stores everywhere. 


Retail Hardware 
Association 
|... USE THIS COUPON TO ENTER 
THE BIG SWEEPSTAKES 
Name 
Address | 
er 


مح ey uou iiir a a‏ 
Dealer Address‏ 
ت ج ل و ج ج ص ب (UST‏ 


1980 Hardware/Housewares Contest subject to federal, state and local laws. Void 
where prohibited or restricted by law. All prizes will be awarded on a national basis. 
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Beginning here: Our spring 
hardware section groups 
together information on 
home-maintenance tools, 
materials, and techniques 
that you'll discover at 

your local home center 


Get things moving with 


casters, 


glides, anq 


wheels 


BY THOMAS H. JONES 


Why break your back? If you have heavy 
furniture, shop tools, or yard equipment 
that must be moved occasionally—or fre- 
quently—you can outfit those items for 
easy mobility with the proper casters, 
wheels, and glides. 

Start with furniture. Put your heavy 
pieces on casters and you not only make 
moving them a lot easier; you also save 
wear and tear on the floor and on the bot- 
tom of the furniture. Furniture casters are 
made in two basic styles: the traditional 
wheel and open ball-bearing type, and the 
modern ball style. The advantage of ball- 
type casters, besides appearance, is that 
they run quieter with less tendency to os- 
cillate. But they cost more. The ranges of 
load ratings are similar for both styles, and 
both have stems that fit the same sockets. 

Furniture casters are commonly avail- 
able with two different mounting systems: 
stems or plates. A plate mounting is used 
to attach casters to the underside of flat 
surfaces—cabinets without legs, for exam- 
ple. Stem casters are mounted in sockets 
fitted into holes drilled in the bottom of 
wooden legs or sockets inserted into tubu- 
lar steel legs. For the same wheel size and 
material, the two mounting systems are 
load-rated equally. 

Most troubles with furniture casters are 
caused by using the wrong casters, either 
because they are inadequate for the load 
and service or wrong for the floor surface. 
Inexpensive utility casters cannot survive 
a lot of rolling around under heavy furni- 
ture. They are for very light loads or for use 
under seldom-moved heavier objects. 


Match casters to floor 


Load ratings indicate what the caster it- 
self can survive, not what its tread under 
load will do to the floor. Furniture casters 
have either hard or soft treads. Hard-tread 
casters should be used if the furniture is to 
roll primarily across carpet, simply be- 
cause the rolling will be easier. A soft- 
tread caster should be used on wood, con- 
crete, resilient vinyl flooring, terrazzo, tile, 
stone, and brick floors—for two reasons. 
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Inexpensive utility casters should be used for 
light-duty tasks only, as on this tea cart. But they 
can be used on any kind of floor. 


To install stem caster, drill hole to depth of sock- | 


et, hammer socket in until serrated rim bites into 


First, any debris on the floor—sand, pins, 
anything hard—will tend to be ground into 
the floor surface more by a hard caster 
wheel, or dragged around leaving scratch- 
es. Second, a hard wheel contacts only a 
very small area of the floor. Thus the per- 
square-inch load can be much higher than 
the wood or resilient flooring can with- 
stand without denting. À soft wheel doesn't 


Small metal-tread ball casters will mobilize a 
bookcase on carpet, but should be put in plastic 


caster cups when bookcase is stationary. 


M 


` wood, and tap caster into socket, using scrap 


hardwood block on shoulder, as shown. 


dent the floor under the same load because 
the bottom of the wheel flattens, providing 
a bigger footprint. 

Caster cups can be put under casters, ei- 
ther the hard or soft kind, to reduce the 
load when the furniture is stationary. 
That's when damage to the floor 1s most 
likely to occur. Or you can use glides in- 
stead of casters. 


Casters, glides, wheels, and dollies are available in many types, sizes, and 
styles (top photo). Lower photo shows furniture casters (from left): two 
traditional casters with hard-plastic wheels; three ball-type—metal thread 


Glides 


Glides. give better protection for your 
floors when the furniture is in place, but 
they don't make moving it as easy as cast- 
ers do. Like casters, glides protect the bot- 
tom of the furniture leg. They're available 
in a wide variety of types and sizes. The 
best choice depends on the floor surface, 
the weight of the load, and the method of 
attachment. 

The larger the diameter of the base of the 
glide, the less floor marking you'll have, 
and the easier it will be to move the object. 
As a general rule, for heavy furniture and 
equipment, use as large a glide as you can 
without detracting from the appearance. 

Glides are most important when cush- 
ioned vinyl resilient flooring is involved. 
The squared-off ends of wood furniture legs 
damage such flooring quite easily, making 
sharp-edged depressions that can be per- 
manent. The rounded edges of glides 
spread the load more evenly so it won't ex- 
ceed the load rating of the flooring. The 
load rating of cushioned vinyl flooring 
ranges from 50 to 75 psi; glides should be 
sized accordingly. 

The bases of idea are commonly nylon, 
phenolic resin, or nickel steel. Use any of 
these on carpet, resilient flooring, or wood. 
Avoid steel bases on masonry floors, be- 
cause in time they will become scratched, 
and then scratch the floor. Use either of the 
plastics, but recognize they will wear on 
any masonry floor. Glides with a carpeted 
base are also available. These offer the best 
protection for wood floors, but should be 
replaced when they become glazed. Glides 


with rubber cushions reduce moving noise 
and help absorb shocks, especially when 
used on metal furniture or equipment. 

Glides are generally nailed to wood fur- 
niture. Slip-on mountings are available for 
tubular metal legs. For heavy-duty appli- 
cations, use glides with threaded stems, or 
use those with the same stems as used on 
furniture casters. 


Furniture and shop casters 


Load 

Wheel rating 

Type Use size (Ibs.) 
Utility casters Serving carts, TV stands, 134" = 25 
. or intermittently moved 1%" 40 

light furniture 2 35 

3 a5 

Standard-duty All furniture; carpet or 144" 40 
casters, tradi- resilient floor only 13" 55 

tional design ^ 
Heavy-duty Heavy furniture, moved 2” 80 
casters frequently 
E BE Ê Hm 
ianos, equi 

ES Bed rol Pm 125 
Shop casters Shop pe dollies 4" 200 
4" 300 
g 325 


preme dolly Refrigerators, fle file | 
nets 


Ball casters 5i UAR office, 2" 45 
shop equipment 2" 60 

ly 40 

134" 75 

2 75 

24 75 

2y" 100 

= 100 

Canted-wheel All office, shop 4" 135 
casters equipment 150 


for carpet, rubber for wood floors, all-plastic for carpet (white ring is 
removable for wood-floor use). Next: hooded soft-rubber casters, ball and 
traditional: and bed roller. 


A word about new furniture: Most wood 
furniture comes with small steel domes on 
the ends of the legs. These do a good job of 
protecting the furniture legs during ship- 
ping and store display, but they can make a 
mess of your floor. Remove such glides 
from furniture that will be placed on wood 
or resilient flooring and sand the ends of 

Continued 


Tread or 
wheel material 


rox. list 
ca ($) 


2.80 (4) 


Hard rubber 

Soft rubber 

Mounting plate 
ting 

Rigid available 

Brake available 

p 

3 

8 

2 

2 


Black or white wheels 
Black or white wheels 
Black, white, or clear 
. Black, white, or clear 


Metal 
© © 8 @ Stud mounting 


2.60 (4) 
3.10 (4) 


@ © |@ © @ @ | Plastic 


11.40 (4) 
21.00 (4) 


21.00 (4) 
7.00 (4) 


HOO o8 ëj 5 0 
| (8s 
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14.00 (4) 
15.00 (4) 
14.00 ea. 
18.00 ea. 
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CEMENT YOUR IDEAS WITH SAKRETE: MIXES 


Build a backyard as beautiful as this. It's easy 
and economical ... when you do it yourself . . . 
with SAKRETE Mixes. You'll save up to 80%, 
and you Il increase the value of your home. 
With SAKRETE Mixes, all you add is water. 
You can work at your own pace, doing large jobs 
one step at a time. By just working on weekends, 
you can create an entire backyard setting 


It's TRIGGER-FAST! 
THEPOWERFUL ALL-NEW 


ELECTRIC 


STAPLE GUN > y 


The Ideal Fastening Too! 
For Today's Do-It-Yourself 


Home Handyman or Woman! 


Available at All üt Conding Hardware, | 
Home Center & Discount Department 
Stores Everywhere. 
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with the professional look of the one shown here. 

Turn your 10835 into something concrete 
with SAKRETE Mixes ... the brand the pros and 
do-it-yoursalfers prefer. 

Free Booklet with professional instructions for ga WE 
18 projects at SAKRETE dealers or send 50€ for ENR 
handling to: SAKRETE. Dept. P50 , Box 17087, 
Cincinnati, Ohio 45217. 

SAKRETE is a registered trademark of SAKRETE, INC 1980 


AS S» on any 

» 110 Volt 
: AC-60 Cycle 
Outlet. 


Uses All 6 Arrow 
T-50 Staple Sizes: 
va" to 2/16 and Ceiltile. 


Just plugin... and SHOOT! 8 


Lightweight yet rugged... the versatile, new 
ARROW ET-50 ELECTRO-MATIC is designed to 
fulfill a man's need for a staple gun powerful 
enough to drive staples into hard woods for heavy 
duty work! Yet, so easy to operate, even for a 
woman's delicate hand! 


Solid-state circuitry, on/off safety lock one-piece 
solid steel base — plus many other ultra-modern 
features make the ARROW ET-50 ELECTRO- 
MATIC truly a unique low cost/high value electric 
staple gun! 


Aaaow FmnsrENMNER [COMPANY [NC 


271 Mayhill Streel, Saddie Brook, M. J. 07662 


Casters, glides, and wheels 
[Continued] 


Bed roller, left, makes only spot contact with 
hard floors; it will leave circular dents and 
tracks. Use rollers for carpeted floors only. The 
bed glide, right, spreads weight over a broader 
area and prevents damage to hard floors. Use of 
glides is especially important on wood floors. 


Angled furniture legs need glides with ball sock- 
et (left) so glide will sit flat on floor. Standard 
glide (right) contacts only a tiny area. 


Refrigerator dollies are handy for moving heavy 
objects, but do not leave refrigerator on dolly; 
that can dent cushioned vinyl flooring and may 
even cause operating problems. 


the legs smooth. If the piece will sit on car- 
pet, the steel domes will do no harm. 


Shop casters 


Getting vour shop tools up on wheels has 
many advantages. In small shops, tools can 
be moved about to make room for big work- 
pieces. (I have a small tool cabinet on cast- 
ers that is exactly the same height as my 
workbench. It can easily be positioned to 
support the end of anything being cut or 
assembled.) Cleanup is also easier when 
you can roll everything to one end of the 
shop for a clean sweep-down. 

Industrial casters are what you need to 
support heavy shop tools. The first step in 
selecting the right size and kind is to look 
at the floor: What kind is it and how clean 
do you keep it? All caster ratings are given 
for clean, smooth, level hard floors. Rolling 
over litter on a hard floor with hard wheels 
can produce impact shock loadings several 

Continued 


PEERLESS FAUCET 
WILL BE INSTALLED 
BYAPRO. | = YOU. 


If you've installed a faucet that are written in English, faucets have no washers to leak. 
before, chances are hooking up „f instead of jabberwocky. So you won't have to keep doing 
a Peerless washerless faucet will E£ NEA By giving you a the Job over and over again. You 
be faster and easier than any “eee step-by-step installation can spend your spare time help- 
you've struggled with in the past. ^4 9 record thats so loud and ing your neighbors fix their 

If you've never installed a clear it's like having a pro look- leaks, you old pro, you. 
faucet, hooking up a Peerless will ing over your shoulder as you 
make you feel like you've been make all your connections. 
doing it all your life. By giving you flexible corru- 

At Peerless, we think gated copper 
installing a faucet should SW wy tubing on our 


vcro ORM ec PRERE 


Thats why we've revo- | widespread 
lutionized the how-to-do-it end bathroom models to make 
of do-it-yourself. installation even easier. 

By giving you instructions One final touch: Peerless 


To see a complete selection of 
Peerless washerless faucets, see 
your Peerless dealer (and don't 
forget to take your wife). 


Peerless Faucet Company. A division of Masco Corporation of Indiana, PO. Box 40980, 931 East 86th Street, Indianapolis, Indiana 46240. Copyright 1979. Masco Corporation of Indiana 


RIVETS CAN'T 
STRIP, CAN'T 
SHAKE LOOSE... 
LIKE NUTS, 


POP Brand — 
RIVETOOL 


For all kinds of fastening 
jobs, rivets are faster 

and easier than nuts, bolts, 
screws. Fasten from one 
side—automatically, se- 
curely.On metal, leather, 
plastic, canvas. With the 
POP Brand RIVETOOL. 


Bostik Consumer 


DIVISION reading, PA 19605 M. 


An EMHART Unit 


Acclaimed in Europe 
Now Here... 


Adjusts instantly by 

fingertip control to 

e fit everyones 
shape and size 


e fit all worksur- 
faces, desks, data 
terminals, drafting 
tables, switch- 
boards, etc. 
e relieve fatigue 
caused by 
incorrect sitting m : 
positions | 0 
e adjust from 16%" to 214" ¢ or 20" 5 27" 
| upholstered in tangerine, midnight blue or black—companion 
stool with optional backrest—footring optional 
Save 75% by purchasing through this direct 


mail offer. Satisfaction guaranteed. 


Please ship as follows: 


aty. MODEL PRICE AMOUNT* 
I—Chair—5” adjustment $79.75 
I—Chair—7" adjustment $89.75 x 
II—Stool— 5" adjustment $59.15 
II—St00l—7" adjustment $69.15 


Upright stool backrest — $15.00 
Footring $15.00 


*Add $5 per item for shipping TOTAL 

and handling. North Dakota residents, add 3% tax. 
NAME 

STREET ADDRESS | 

CITY ... STATE ZIP 


CHECK MASTER 
C] ENCLOSED C] CHARGE 


CREDIT 
CARD # EXPIRATION 


FURNIPA INC. statin Nora Dakota 58701 
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C] VISA 


The Hyde Tool } House 
SURFACE PREPARATION 
HOW-TO 

BOOK 


28 pages, 130 illustrations, Easy to follow 
instructions show How-Too Tape drywall a 
Remove wallpaper o Hang wall coverings 
o Remove paint o Prepare surfaces for 
painting/decorating o. Build brick/ block 
wallso Plus many more do-it-yourself tips. 


SEND $1.00 


TS Hyde Tools, Dept. C 
.J Southbridge, MA 01550 


Casters, glides, and wheels 
[Continued] 


Three-wheel furniture dollies: quick solution to 
moving heavy furniture. Square legs of furni- 
ture can be propped up on jar lids to clear cir- 
cular depressions; top pads (black disks) allow 
dollies to be used under flat surfaces. 


Make your own dolly with two rigid and two 
swivel casters (as shown) for use when you 
need directional control more than maneuver- 
ability. Otherwise, use four swivels. 


times the nominal load and increase the 
rolling effort as much as five times. Rolling 
effort is the pounds of push or pull required 
to move a load at a steady two mph once 
you have it moving. Starting effort on a 
clean hard floor 15 about 20 percent high- 
er—much higher on a littered floor. Under 
the same load and on the same floor, roll- 
ing effort is higher for small wheels than it 
is for large ones. 

The next step in caster selection is to de- 
termine the load—tool, cabinet, and every- 
thing in or on it. If you'll have four wheels 
on the floor, divide the weight by four, but 
make allowances. If the floor tends to be 
littered (be honest), double the load; cast- 
ers can break when overloaded. For occa- 
sional moving around the shop, rolling ef- 
fort can be ignored. 

Tools are sometimes set up with only two 
casters at one end. When moved, the load is 
essentially all on the wheels, so the total 
load should be divided by only two to deter- 
mine the caster capacity needed. 

Heavy tools should not be left standing 
on casters on a resilient floor. The concen- 
trated weight can cause permanent dents. 
Solution: retractable casters. They're 
available from Sears, Rockwell, and other 
suppliers. 

Having your workbench on casters can 
be handy, but the load should be off them 

Continued 


“Iwasa nut to crack, 
tough r aa rac 


but they convinced me.’ 
$ "o 


: since 1940, Roy Hertel had 

always used paint on his house. So,‏ م 
when we asked if we could stain it,‏ 
he was a little skeptical.‏ 

“My wife said, ‘I don't think we 
should get into this,’ but Olympic 
assured me they'd paint it back to 
white if we didn’t like it. 

"It turned out beautiful. We 
love it and so do the neighbors. 

"Our house was nice before, 
now it's distinctive.” 
ud — ya Mr. Hertel. 

Olympic Latex Stain 
covers paint with rich, 
mellow color, cleans up 
in water and lasts for 
years. | 

see all 30 colors at 
your Olympic Dealer. 
He's in the Yellow Pages. 

Have you ever used 
Olympic Latex Stain 
over paint? Tell us about : 
it: Olympic, Dept. C, 
P.O. Box 1497, Bellevue, 
WA 98009. 


Casters, glides, and wheels 
[Continued] 


when you use the bench for hammering. 
Few casters can take the impact, and they 
do not provide as solid a base for the bench 
as four flat feet on the floor. 


Wheels 


Wheels for shop (industrial) casters are 
commonly available in four materials: 
metal, soft rubber, hard rubber, and rein- 
forced phenolic resin. 

Metal wheels have the highest load ca- 
pacity and are the easiest to roll. They can 
be used on rough and littered floors where 
other wheel-tread materials would be de- 
stroyed. But they will damage almost any 
floor. Small metal wheels are made of pow- 


dered iron, compacted and sintered, and 
are as strong as cast iron. Wheels in the 
four- to eight-inch range are made of semi- 
steel. Larger wheels are made from forged 
steel. 

Wheels molded of phenolic resin impreg- 
nated with macerated canvas have a load 
capacity almost equal to metal wheels. 


They roll easily, they're quieter running, | 
. they do less damage to floors, and can be 


used on any smooth hard surface. These 
wheels are made only with roller bear- 
ings—and they're expensive. 

Hard-rubber molded wheels are made 
with sleeve and roller bearings. They have 
about 70 percent of the load capacity of 


Rubber-tired wheels—many kinds to choose from 


Hand-truck wheels, 
steel hubs 


Axle Load 
rating Tire 


diameter 


5 1 Tr 
ate 


4.80/4.00-B 2 


Grabs instantly. 


gU 


» Elmer's. 


metal or impregnated-phenolic-resin 
wheels. They can be used on any smooth 
floor. They do not leave marks and are re- 
sistent to oil, water, and most acids. These 
are the least expensive caster and dolly 
wheels you can buy. 

The cushion-rubber tread of soft-rubber 
molded wheels gives maximum floor pro- 
tection and the quietest operation. Howev- 
er, they can leave black marks that are dif- 
ficult to remove from vinyl resilient floor- 
ing. These wheels cost about the same as 
hard-rubber wheels, and they are the least 
durable. 

Wheels can be purchased separately for 
replacements in industrial casters and oth- 
er applications (see table). Besides these 
wheels, there are lawn-mower wheels and 
a variety of pneumatic and semi-pneumat- 
ic tired wheels. 

Lawn-mower wheels have solid rubber 
treads on steel hubs, and load ratings that 
make them useful for yard-material han- 
dling carts. Since the wheels have integral 
ball bearings, you mount them directly on 
an axle. 

Semi-pneumatic rubber-tired wheels are 
of two kinds: One has the cross section of a 
tire but is not pressurized; the other is 
made of sponge rubber. Both are light- 
weight, low-cost, have good load cushion- 
ing, and punctures do not impair perfor- 
mance. 

Pneumatic-tired wheels require air pres- 
sure to carry the load and provide cushion- 


Carpenter's Wood Glue. 


How the pros make it 
ook easy. 


Even do-it-yourselfers can do it like 
pros with Elmers” Carpenters Wood Glue. 

Its specially made to penetrate both 
hard and soft woods, grabs instantly, yet 
you can still realign the joint before it sets. 
After drying. it forms a heat and water 
resistant bond thats stronger than the 
wood itself. 

Elmers Carpenters Wood Glue is 
also sandable, paintable and resistant to 
gumming. Whats more, its solvent-free, 
non-toxic* formula quickly washes off 
hands and wood with water. 

Now what could be easier than that? 


For plans of the Elmers Dollhouse, please send $2.00 in check 
or money order (no cash or stamps) to: Elmers _ 

Dollhouse, P.O. Box 157, 5 

Hilliard, OH 43026. Allow 
up to 6 weeks for delivery 


*As deliniad by Federal Hazardous Substances Aci 


1 
E 
i : H 
^ |. 
` a 


ا و ل ب m‏ نت € 


Its count. 


[| 
i = a M د‎ 
9 
i A 
m ١ | 
r 
| 
. ue |S 


jumble. 


Litton's new Shop Organizer ends tool box 


Hangs on any wall. Complete 19-piece 14" 
and 35" drive socket set comes with a portable 


socket tray that lifts off the wall so you can take 
tools right to the job. 

Patented Kwik Socket Release (KSR^) Push- 
^ — Button Ratchet makes changing sockets easy, 
even with the greasiest fingers. 

Litton's new Shop Organizer is made in 
America. Guaranteed forever. And available 
wherever quality tools are sold. 


[H Litton Husky & American Forge 
è Changing the way America works. 


Industrial/institutional casters are best choice . 


From left: plain stem caster; caster with brake; 


for heavy-duty use around the shop and yard. double-wheel caster (also called a piano caster); 


Mounting plates make stem casters very versa- 


tile. From left: socket for recessed mount 


ing. Operation is quiet, and rolling is easy, 
even over obstacles. 


Buying casters, glides, and wheels 
Selections in department stores, hard- 


through wood brace; for outside corner on met- 
al (inside corner also available); for vertical sur- 


ware stores, and home centers are nothing 
to get excited about. For example, Shep- 
herd (the big name in ball casters) offers a 
line in 16 colors and finishes, but only two 
finishes are likely to be found in stores. 


rigid (nonswiveling) caster; canted-wheel cast- 
er with brake. Brake works with a simple turn. 


face; socket for V2-in. pipe or %-in. thin-wall 
conduit; socket for angle-iron legs. 


Shepherd also has about 30 mounting 
styles you can choose from, not just stem or 
plate. Bassick (the other big name in cast- 
ers) also has a narrow selection in most 

Continued 
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POWER TO 


When yourre in 
the great outdoors, 
you never want to get 
in a position you're 
powerless to control. 
And that's where 
Honda comes in. 


PORTABLE 
POWER. 

The new EM-500 
portable generator 
is the ideal compan- 
ion for campers and 
hunters. It gives you 
a maximum 500 
watts of power in a 
lightweight 40 Ib. 
package about the 
size of a portable TV. 

Whether you 
need to power your الك‎ 
camping accessories, charge your 
RV battery or just warm-up under an 
electric blanket, the EM-500 does it 
quietly and economically — about 
4 hours on a tankful of gas. 

It's great for small power tools, 
barbecue motors and electric fans, 
too. And it can really light-up a 
camp site. 


In addition to the EM-5OO, Honda 


has a full line of portable generators 
from 400 to 4,500 watts. 


(51980 American Honda Motor Co., Ing; For unu per fo rt rm ance and ety we recommend. anat you read me owner. 5 manua! Eê apersnng ze unit. 


1 EV. تك‎ E 


Honda has power for boaters 
and fishermen, too. A line of 4-stroke 
outboard engines that come in 7.5 
and 9.9-hp models, both with short 
or long shaft. 

Honda's 4-stroke design means 
quiet operation. Quick response and 
powerful acceleration. Maximum fuel 
economy — over three hours on a 
tankful of fuel under full throttle. 
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CAMP OUT OR SHIP OUT. 
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Smoother operation. And less pollu- 
tion because there's less oil and 
smoke discharge. 

These engines are ideal for 
trolling. They have the power to keep 
from drifting at low RPM's without 
fouling the plugs. 

Before you head out on your 
next trip, let your nearby Honda 
dealer tell you about Honda power. 
Just look in the Yellow Pages or call 
toll-free 800-648-5311 (Operator 99 
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Casters, glides, and wheels 
[Continued] 


Wheels for industrial casters are made of pow- 
dered iron compacted and sintered (top left); 
soft rubber (top right); hard rubber (bottom 
left); and canvas-impregnated phenolic resin 
(bottom right). Replacements can be bought 
separately; table below gives types and com- 
mon sizes available (others by special order). 


Replacement wheels for 
shop (industrial) casters 


ing ($) 


e| Price—sleeve beari 
Pwd. iron and steel—load rating (Ibs.) 


Phenolic—load rating (Ibs.) 


Price—sleeve bearing ($) 


Soft rubber-load rating (Ibs.) 
Price—roller bearing($) 


Price—sleeve bearing ($) 
Price—roller bearing ($) 

| Hard rubber—load rating (Ibs.) 
Price—roller bearing ($) 
Price—sleeve bearing ($) 


Price—roller bearing ($) 


Wheel diameter (in.) 


Axle diameter (in.) 


2 195. we 125 1 
2% She Me <i 175 2 
2» 19. % [1202 [1752 | — 

ie She ا أ‎ 

115906 9611002 | | | 

1% haj125 3 5|23103 5| 300 9|250 3 6 
Ve %] | |500 10 

1*« *.]i103 [1353 | — — | E 
19. Sej1654 7|2554 7| 400 9|225 5 
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stores. If you don't find what you want, the 
next step is the Yellow Pages under "cast- 
ers." Distributors have catalogs, and the 
selections available are enormous. You can 
get exactly what you need. 

Two recommended distributors: Fred 
Hill and Son Co., D and Luzerne St., Phil- 
adelphia, Pa. 19124 (mainly Bassick); and 
MacNair Materials Handling Co., Tomlin- 
son and Tracy Rd., Huntington Valley, Pa. 
(Shepherd and others). Or you can write 
directly to the manufacturers and ask for 
industrial caster catalogs as well as the 
consumer catalogs: Bassick Div., Stewart- 
Warner Corp., Bridgeport, Conn. 06602; 
Shepherd Products U.S. Inc., Saint Joseph, 
Mich. 49085. "s 


bo. lar-steel and round wood legs; cushion glide; nylon-base bed glide. 


Furniture glides are ideal for use on pieces that are seldom moved. From 
left: plain steel dome; nickel-steel-base cushion glide; nylon-base cushion 
glide; carpet-surfaced glide; tilting nylon-base glides with socket for tubu- 


_ STANLEY. 


Purchase Stanley's Assembly Line™ and get a 
_ complete Stanley sports outfit for about half its 
> retail value. An exciting Stanley T-shirt and 
- matching running shorts for only $6.50. Or get 
p he T-shirt alone for $2.75, shorts for $3.75. 


he Workshop Organizer and fastener 
ame are sold separately so you 
an i mix and match your own selection of 
Tews, nuts, bolts and nails.” 


DX LM 
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6 upon with Souci identification labels 
smbly Line logo from the Workshop 
to: Stanley Hardware, Sporting 
. Box 1800, New Britain, CT 06050. 
ik or money order payable to Stan- 
: gooupons must be postmarked 


1 hibited by làw. Allow 6-8 weeks 
SIT E Add sales tax if required. 
_(sm/med/lq/x-ig) 


1 | ing Shorts LL. (sm/med/lg/x-lg) 
iib (size) 


State Zip 
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-— e. and " ! Sporting O Offer" details atp 
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VAUGHAN 
11414 Maple Ave., Hebron, Ill. 60034 
For people who take pride in their work. .. lools to be proud al 
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Mining 
the GPO 


A storehouse of information can be yours 
for the asking—from the Government 
Printing Office. If you'd like your own cop- 
ies of the spectacular Mars photos taken by 
Mariner Nine, or the Department of En- 
ergys recommendations on choosing a 
home-heating system, or the Department 
of Transportation’s yearly auto-perfor- 
mance test reports, the GPO has them. 
The U.S. government is the world's larg- 
est publisher. One source alone, the Super- 
intendant of Documents, has more than 
18,000 titles in stock at any time. Publica- 
tions are produced on many levels, from 
two-page brochures to multivolume re- 
ports. NASA, for example, issues hundreds 
of items each year, from detailed atlases 
and photo albums of the moon and planets, 
to advanced technical and engineering re- 
ports. 
The National Oceanographic & Atmo- 
spheric Administration (NOAA) issues de- 


tailed and comprehensive weather data for 


all reporting stations throughout the 
world—invaluable not only to meteorolo- 
gists but also to solar and wind-energy re- 
searchers. The Department of Energy's 
output includes technical reports on solar, 
wind, geothermal, biomass, and fusion en- 
ergy, and also consumer brochures on en- 
ergy-effective windows, heat-pump vs. fur- 
nace heating, eutectic salts as storage me- 
dia, alcohol in automobile fuel, and the his- 
tory of wind power in America. 


Where to look 


How can you cash in on this vast infor- 
mation reserve? The best starting point is 
your nearest library. Most medium or 
large public and college libraries are offi- 
cial U.S. government depositories (there 
are more than 1200 nationwide) they 
maintain collections of federal documents 
for public use which range in size from a 
few hundred publications to a few hundred 
thousand. These libraries not only collect 
federal publications, but also help the pub- 
lic use them. The larger libraries maintain 
separate government-publications depart- 
ments staffed by documents specialists, 
and many of them also offer highly sophis- 
ticated computer search services for rapid 
access to documents. 

Besides the depository system, the GPO 
has bookstores, located in 20 major U.S. 
cities, that stock currently popular titles 
and provide assistance in ordering others. 


They differ from commercial bookstores in 
that they stock only U.S. government pub- 
lications. (GPO bookstores can be found in 
Atlanta, Birmingham, Boston, Chicago, 
Cleveland, Columbus, Dallas, Denver, De- 
troit, Houston, Jacksonville, Kansas City, 
Los Ángeles, Milwaukee, New York, Phil- 
adelphia, Pueblo [Colo.] San Francisco, 
Seattle, and Washington.) 

A frequently overlooked source for gov- 
ernment documents is your congressional 
office. If you've been otherwise unsuccess- 
ful in getting hold of what you need, a sen- 
ator or representative may be able to cut 
through red tape and obtain hard-to-get 
publications. Write or call either a local or 
Washington office, and supply as much in- 
formation as possible, including the title 
and the agency that issued the publica- 
tion. 

Perhapsthe single largest obstacle to the 
successful use of government publications 
is, ironically, their overwhelming num- 
bers. Culling from thousands of publica- 
tions those that pertain to your subject can 
be a major chore. Fortunately, the govern- 
ment issues several indexes and catalogs 
(both general and highly specialized) that 
greatly streamline the search, and the 
GPO operates a mail-order service that 
handles as many as 20,000 orders per 
day. 

The basic general catalog, Monthiy Cat- 
alog of U.S. Government Publications, lists 
1500-3000 titles each month, indexed by 
subject, author, and title. It is available at 
all depository libraries and GPO book- 
stores. “Selected U.S. Government Publi- 
cations,” issued 10 times each year, lists 
and briefly describes 150-200 especially 
popular publications. The Consumer Infor- 
mation Catalog is a quarterly list of free or 
inexpensive consumer-information publi- 
cations that are available through the Con- 
sumer Information Center, Pueblo, Colo. 
81009. 

Besides these general indexes, hundreds 
of specialized listings are available. One 
example is the Government Reports Index, 
which lists the more than 900,000 govern- 
ment-sponsored research, development, 
and engineering reports available to the 
public. 

So, with a broader knowledge of what 
the GPO has to offer and how to get it, head 
on down to your local library or GPO book- 
store, and dig in.—Vern Buis 
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But she loves this John Deere: 


Oneal & Betty Humphries, Zion, Illinois 


Oneal and Betty Humphries owned two other lawn tractors before they 
Song a gon Deere, and to hear them tell it, "theres just no comparison. 

e John Deere is much sturdier,” says Oneal. "Doesn't bounce you around 
like the others. Betty likes it so much she does most of the mowing now.” 

Oneal Humphries calls it one of the best investments he's ever made. 

Ive not only got a good, solid tractor that'll last a long time, but I got rid of 
the mowing job, too.” 

He also has a machine he can use 
the year round. An optional 4-bushel 
rear bagger collects grass clippings in 
summer and leaves in fall. And a snow 
thrower or front blade takes care of 
snow removal chores in winter. 

John Deere Lawn Tractors come in 
two sizes: an 8-hp with 30-inch cutting width 
and an 11-hp with extra-wide 38-inch width. 

Test drive one at your nearby dealer now. 

For more 


Down-to-Earth Value. Save $91. MELLE 


Buy a lawn tractor before May 31st at a John Deere, Dept. 59, 


participating dealer and save $91 on a ; 
| rear ar bagging attachment. Nothing runs like a Deere® | Gu Dene 


By SUSAN RENNER-SMITH 


' | "Dramatic ... elegant ... unique," my 

lextu (S tricks friends said when they saw the stuccolike 

accent wall I'd painted in my bedroom. But 

! | I'd only been trying to camouflage an ugly 

for CUSTO! | | WCI | IS wall riddled with 40 years' worth of pits, 
bumps, and spackled-over cracks. 

For all the bonus praise it got, the job 
was easy. For a subtle stucco effect, I just 
applied texture paint with a roller. You 
can also swirl the paint on with a brush or 
dab it on with a trowel. And you can im- 
print further texture on the paint with a 
sponge, corrugated cardboard, or crumpled 
newspaper. The pictures give some ideas of 
what's possible. But before slapping the 
paint on the wall, experiment on an old 
board till you develop a technique that 
produces the desired look. 

Then, says Fuller-O’Brien—a maker of 
texture paints in smooth or sand finishes 
and hundreds of colors—there are just a 
few simple steps to a successful job. First, 
fully prepare the wall—cleaning, scraping, 
spackling, and priming where necessary. 
Then apply the paint and do your textur- 
ing on a wall section no larger than four 
feet square. While this area is still wet, 
move to an adjacent section. Apply the 
P d us ined - paint, blend into the first area, then do 

E E ue d your texturing. Continue in this way, us- 
Nee | 3 ing a putty knife or small trowel to work 
the paint into odd corners where your main 
applicator won't reach. To keep the paint 
from drying on tools during breaks, wrap 


Rolling on texture paint (above) gives the wall a 
slightly stippled look. Dragging a corrugated 
cardboard over the rolled-on paint (top right) 
transforms its texture. Apply paint directly with 
a broad putty knife to get a swirl pattern (right). 
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Textured wall surfaces range from elegant to rustic, depending on the strokes of putty knife. Crisscrossing the wall with wire brush produced the 
tools used. Subtle swirled panels (top left) were made with paintbrush and parquet effect (above left). Traditional stucco look (above) was created by 


straightedge. The classic look (top right) came from gentle diagonal random strokes of a broad knife. 
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Frankly Speaking... 


Kmart has a deal worth listening fo. 


Unspeakably low prices on MacDonald Transceivers and Intercoms. 


Get your message across with 


a MacDonald 5-watt, six- 
channel Transceiver with 
squelch control, charge 
switch, high-low battery 
saver switch, jack for exter- 
nal mike, 13-section whip an- 
tenna, volume control, chan- 
nel selector and one pair of 
installed crystals. With the 
proper crystals installed, 
this transceiver will operate 
on any six of the 40 citizen 
band frequencies. Operates 
on eight “AA” conventional 
or ten rechargeable batter- 
ies (not included). Comes 
equipped with carrying 
case. At K mart now, 


54.84 


É cach 


Who says talk is cheap? 
Kmart does! Spread the 
word with a MacDonald FM 
wireless Intercom System. 
it’s a two-station, noise-free 
system, and both stations 
feature a pilot lamp, rotary 
on/off switch with volume 
control, beeping call bution, 
press-to-talk button, and a 
lock button for continuous 
communication. Simply plug 
into any standard AC outlet. 
Kmart sale priced at 


FAE 
ae LL Hi ١ 1 
35 T" i "Us 


MacDonald Quality at a Kmart Price. Nice. 
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Corporation 


BK mart 


Your voice carries with a 
MacDonald two-channel CB 
Transceiver featuring rotary 
volume control, push-to- 
transmit button, channel 
selector switch, call signal 
switch, two pairs of 

crystals installed, a tele- 


scopic antenna and a swivel 


handle strap. Uses a 9-volt 
battery (not included). Sale 
priced now at K mart, 
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FROM 
SUNLIGHT 
$99.95 RENNES YE 
| (12" x12" x14"), 
NO MOVING PARTS e NEVER WEARS OUT 


SPACE AGE TECHNOLOGY 
is now available from 


UNITED ENERGY CORP. 


WORLD LEADERS IN | 
CONSERVATION AND RENEWABLE 
ENERGY PRODUCTS & SYSTEMS 


UEC SOLAR CELL PANELS 

| FOR ANY APPLICATION 

Will produce 12 volts, up to .4 AMPS of 
electricity generated directly from sunlight. 
Solar Cell Panels can easily be inter- 
connected to generate any desired 
electrical requirement. 


UEC SOLAR CELL PANELS 

r” INSTALLED ON boats, 
cars, trucks, tractors, airplanes, T.V.'s, 
radios, tools, power systems, etc. 

| Keeps batteries fully charged and helps 
extend battery life. 


TO ORDER. (800) 367.2611 
Credit Card Purchases 


difference 
aBilco Door 
makes! 


Replacing that troublesome old 
wooden door with a modern BILCO Base- 
ment Door will add new beauty and 
convenience to your home. You'll like its 
neat, trim appearance and rugged con- 
struction. Long lasting, watertight, safe 
and secure, it pays for itself in savings on 
repair and replacement costs. B Ease of 
operation is a special BILCO feature. 
Torsion rods provide effortless opening 
and closing of the heavy gauge steel 
doors. B8 A BiLco Basement Door is also 
the ideal addition to your present home 
or the home you're planning. It saves 
tracking through first floor rooms, makes 
the basement useful, convenient, safe. 
Just like adding a whole new floor of 
valuable living space. 


The BILCO Company Dept. PS-50 


Visa & Master Charge... or write to 
UEC P.O. Box 31089 
Honolulu, Hawaii 96820 


Planer Molder Saw 


Now you can use this ONE power-feed shop to turn 
rough lumber into moldings, trim, flooring, furniture 
—ALL popular patterns. RIP-PLANE-MOLD . . . sepa- 
rately or all at once with a single motor. Low Cost 
. . . You can own this power tool for only $50 down. 


= ND FOR 
30-Day FREE Trial! EXCITING FACTS 
NO OBLIGATION-NO SALESMAN WILL CALL 


AMERICA'S FINEST 
BASEMENT DOOR 


New Haven, Connecticut 06505 0S a "uin ald ide i | 


Please send me: 
[] Information for replacing a 


| pm 


BELSAW POWER TOOLS ! 


aM N- 
wooden door. | ! Elsa 9218 Field Bidg., Kansas City, Mo. 64111 - 
O "How-To" booklet for adding Tm. YES Please send me complete facts about - 
outside entrance to present home. [| PLANER — MOLDER — SAW and 1 
O Data for new home to be built. - details about'30-day trial offer. : 
Name f Name H 
| | i 
| Address : | Address : 
| City | deity. - 
7 [| ' | 
| 945 —— ar —Bp— Ere NA vu ———— —— ÀT- 
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Safety tips 
for TIN snips 


Whether you're an auto mechanic, an in- 
dustrial worker, or a do-it-yourselfer in 
your home shop, the first and most impor- 
tant safety rule when using tin snips 
should also be the most obvious one: 
Choose the right snips for the job. But be- 
fore you can make that choice, the Hand 
Tools Institute (American and Canadian 
manufacturers of quality hand tools) sug- 
gests some basic knowledge of the types of 
snips available and the jobs each performs. 

Tin snips are most commonly used for 
cutting lightweight sheet metal—usually 
less than 0.062 inch thick. These snips may 
also be used for cutting screening, lino- 
leum, canvas, or other hard-to-cut 
materials of generally light weight. Larger 
snips used for cutting heavier metals and 
materials are known as shears. 

The most common types of tin snips are: 
straight pattern snips for straight cuts 
(shown below) or slight curves; combina- 
tion, or duckbill, snips for cutting curves in 
either direction; compound-leverage snips 
(also called aviation snips), which require 
less effort to use due to double-fulcrum, 
compound-lever action; and jeweler’s, 
curved blade, and some other types for spe- 
cialized jobs or for metalworkers. 

Once you have chosen the correct snips 
for the job, the HTI advises: 

© Wear safety goggles and gloves. 

© Never use snips to cut hardened wire. 
They may do the job, but you could damage 
the blade. 

© Use tin snips only to cut soft metal. 
Hardened metal can damage the blade. 

€ Oil the pivot bolt occasionally to en- 
sure good performance, and make sure that 
the nut and bolt are properly adjusted.— 
Kathleen Murphy Lord 


to the 


At Chrysler, we don't want to 
sell you any more outboard 
than you really need. And the 
outboard you need may be less 
than what you think you need. 
Remember when the biggest engine 
you could get was 40 horsepower? 
And all you needed to win a boat 
race on that little lake back in 
Western New York state was a 25 
horse motor? Or remember learning 
to waterski behind a 10 h.p.? 

Something happened in outboard- 
ing since those golden summers 
years ago. It was the horsepower 
race. Every year, something bigger, 
something better. And, needless to 
say, more expensive. We stopped 
raising the ante at 140 horsepower. 
For the majority of single and dual 
engine 


installations, we believe this is more 
than sufficient. 

We recently worked with the 
manufacturer of a 17' semi-vee hull 
weighing 1175 pounds. While it was 
rated at 115 h.p., the Chrysler 75 
moves this hull easily. It will tow 
a couple of skiers or carry a whole 
boatload of fishermen out to where 
they re biting. 

Important to 
you is the fact 
that our 75 h.p. 
costs close to 
$500 less than 
our 115. 


With most boat 
and motor 
combinations, 
you reach a 
point of dimin- 
ishing returns 
on the horsepower scale. 

We ran our 75 in waterskiing acceler- 
ation tests against a Mercury 80. It 
was an even match, which left us 
wondering why someone would 
need 5 extra h.p. 

In comparison runs between our 
75 and a Mercury 90, the Merc won. 
It was 2 mph faster at the top end. 
The question you have to ask your- 
self is whether a 2 mph difference 
is worth having to pay for 15 
extra horsepower and buying extra 
gasoline. 

The Chrysler Marine line of 19 
outboards—from 4 to 140 horse- 


e just called a 
orsepower race. 


power —is hand-built in a small 
Hartford, Wisconsin plant that s been 
making outboards since 1944. We 
believe our range is adequate for 
most applications. If you must have 
more power. our stern-drives from 
195 to 240 h.p. should suffice. 
Chrysler outboards are designed 
and built to be simple. 

Take off the engine cowling 
and you || see what we mean. 
No expensive gimmicks to 
complicate or malfunction. 
Just good, solid engineering. 
Engineering that not all our 
competitors have. Forged 
crankshafts — not cast. Needle, 
roller and ball bearings. 
exclusively, in every power- 
head. And a CD ignition that is 
unsurpassed in the industry. 


A Chrysler outboard is the perfect 


mate for today's lighter, more 
fuel-efficient boats. 

Get together with your Chrysler 
Marine dealer and decide how much 
horsepower you really do need. 

See your Chrysler Marine dealer, 
soon. And call a halt to the 
horsepower race. 


SHOP TALK 


By RICHARD STEPLER 
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Alternate-energy update 


Bob Werner's do-it-yourself solar collec- 
tor was featured as the Nov. '78 Adven- 
ture in Alternate Energy ("Wall-Mounted 
Solar Collector’). Werner reports: “Inter- 
est has been tremendous. l've sold over 
400 sets of plans at $4 each and answered 
questions from about 150 readers. Re- 


quests are still 
coming in." 

Since the article 
was published, 
Werner has moved 
to Idaho and is 
building a new 
home (photo) that 
uses the same type 
of solar collector. 
This time there are 
more: “Eight units 
will be used for hot 
air (space heating), 
one for domestic 
water heating, and 
three for the green- 
house (passive 
heating)," explains 
Werner, The collec- 
tors are an integral part of the home. 

Other features of Werner's new home: 
R-19 exterior walls framed with 2x6's; R- 
38 attic insulation; foundation insulated 
on the outside with one-in.-thick Styro- 
foam; concrete "span deck" first floor 
providing 75-ton mass for heat storage. 

Werner's new address: Rt. 3, Box 670W, 
Coeur d'Alene, Ida. 83814. 


Sharpening jig 

Here's a clever shop tip from PS Consult- 
ing Editor A. J. Hand: "The easiest way to 
strop a tool to a razor edge is on a buffing 
wheel. Try that with a knife, however, and 
the wheel is likely to catch the top edge of 
the blade and snatch the knife from your 
hands. 

"Solution? Pop-Rivet two scraps of va- 
in. hardboard together as shown in the 
photograph (dimensions: two inches 
wide by the length of the blade you're 
sharpening), and taper the upper edges. 
Slip the knife blade between the two 
pieces of hardboard and go to work. This 
effectively increases the width of the 
blade so the buffing wheel has no chance 
of grabbing the upper edge and pulling 
away the tool." 
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Package plus 


An innovative dispenser from Elmer's is 
designed to solve many of the problems 
that have been associated with the fast- 
setting cyanoacrylate glues; awkward 
opening (no pin needed with this ver- 
sion); waste of glue and lack of control (it 
dispenses glue one drop at a time); and 
clogging (could | tell stories about that!). 

Here's how it works: An outer cap (at 
left in the photo) helps keep glue from 
evaporating. Bottle with outer cap re- 
moved (center) shows tip plug that twists 
off for use. Bottle at right shows plug in- 
verted and snapped over tip to ensure an 
airtight enclosure. 


Shop extinguisher 


Despite our good intentions, we too often 
allow fire hazards to exist in our home 
shops. Oily rags, sawdust and wood 
scraps, paint cans, frayed electrical 


cords—all offer the potential of a sudden 
fire. The best way to prevent them is to 
make periodic inspections. Another good 
idea is to equip your shop with another 
tool—a portable fire extinguisher. Kidde 
recommends a multipurpose Fire Away 
extinguisher for shops. It contains a tri- 


E 


class (ABC) dry chemical —nonconducting 
and nontoxic monoammonium  phos- 
phate—that should put out all fires likely 
to occur around a workshop. 

To use it, says Kidde, you grasp extin- 
guisher firmly, pull the red pin, and, in a 
crouching position about six feet from the 
fire, squeeze the handle and aim the 
stream at the fire's base, spraying in a 
side-to-side motion. 

For a free copy of "How to Choose the 
Right Extinguisher," write Kidde Belleville 
Div., 675 Main St., Belleville, N.J. 07109. 


A book for owner-builders 


Alex Wade, author of 30 Energy Efficient 
Homes ... You Can Build ["Shop Talk," 
Jan. '78], has another winner: A Design 
and Construction Handbook for Energy- 
Saving Houses (Emmaus, Pa.: Rodale 
Press, 1980). Wade, an architect who gets 
his hands dirty, has compiled a catalog of 
information for potential homeowner! 
builders who are dismayed by the high 
cost of conventional housing, both in 
terms of initial expense and in energy use, 
and who are willing to take matters into 
their own hands. 

Part | of this 380-page book details spe- 
cifics, from choosing a site to materials 
and tools. Part Il takes you through the 
actual construction of a house, from foun- 
dation to roof (Wade's favorite roofing 
material: galvanized sheet metal). 

Part Ill consists of 11 examples of en- 
ergy-saving houses. Wade is frank in dis- 
cussing problems encountered by these 
owner-builders. Each house is illustrated 
with photos and floor plans. Part IV gives 
sources and materials: architects, con- 
tractors, tools, efficient appliances, and 
more. Finally, complete working draw- 
ings for one of Wade's homes are includ- 
ed. The book's $12.95 in paper, $19.95 in 
hardcover. "B 
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- Any way you cut it...it's a snap with SNAPPER! 


TAKING CARE CF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 
Science, 380 Madison Ave. New York, N.Y. 10017. We'll pay you $25 
if we use it. If two or more readers send in the same usable tip, the one 


By RAY HILL 


with the earliest postmark will be chosen. Sorry, but tips can't be returned. 


A quick way to check the camshaft before doing a valve job 


If a compression or cylinder-leakage test 
indicates your engine needs a valve job, 
you'll need to know the condition of your 
camshaft. With overhead-cam engines 
you can see the camshaft. But with most 
engines, the camshaft is in the engine 
block, and hard to remove for inspection. 
An easy way to tell if the camshaft is bad 
without taking it out isto remove the valve 


Checking power-brake unit 
If you have a "hard" brake pedal—that is, 


if when you press the pedal it feels as if 


you're doing a lot of pushing without get- 
ting a lot of stopping—here's how to 
quickly check the power-brake unit. With 
the engine off, pump the pedal until it's 
hard. Press your left foot on the brake ped- 
al. Start the engine. When it starts, the 
pedal should drop some. If it doesn't drop, 
the unit is bad; replace it. If the pedal does 
drop, you should check elsewhere (for 
glazed or contaminated brake pads, for 
example). 
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cover(s), start the engine, and watch the 
rocker arms. All should move up and 
down about the same distance. If one 
doesn't, and the lifter, pushrod, and rock- 
er arm are working, the cam is probably 
bad. It must be replaced. When you re- 
place a camshaft and bearings, also re- 
place the lifters. Worn lifters rubbing 
against new cam lobes can ruin them fast. 


Front-end noise 


Trying to track down the cause of front- 
end noise? Don't overlook the upper and 
lower control-arm bushings. If any bush- 
ing is cracked, broken, or has chunks 
missing, it must be replaced. Check, too, 
to make sure that there's a lot of slip be- 
tween the shaft and the inside diameter of 
the bushing. If the bushings don't fit the 
shaft snugly, they must be replaced. 
Often, the upper control-arm bushings 
can be inspected from the engine com- 
partment. You'll have to check out the 
lower bushings from underneath. 


A 


Alternator light stays on 


If the alternator light won't go out after the 
engine is started, the belt is tight, the al- 
ternator is charging, and the battery 
doesn't die, check the fuses. On some 
cars, if a gauge fuse blows, the alternator 
warning light will stay on. If replacing a 
bad fuse makes the light go off after the 
engine is started, you've got nothing to 
worry about. 
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Bleeding brakes 


When bleeding the brakes on an older car, 
don't push the pedal all the way to the 
floor. Have your helper push it about 80 
percent of the way to the floor and stop, 
while you tighten the bleeder screw in 
preparation for the next stroke. Why? If 
you push the pedal all the way down, the 
primary cups in the master cylinder will 
pass through an area they normally don't 
touch. If this area has become rough, it 
may scratch the cups, resulting in internal 
leakage and premature failure of the 
master cylinder. 


Big, tough Delco Shocks. City street or country road, you'll like 
the firm feel you get with Delco Shock Absorbers. 

Because they're built BIG. With a hefty 32-millimeter welded steel piston. 
And a whopping 59% greater shock capacity than standard 
one-inch shocks. Io handle even the rough roads. 

Delco also offers Heavy-Duty, Spring and Air Shocks, all built big and tough. 
Delco Shocks are available for most American-built cars and trucks, 
and for most imports, too. So make sure your shocks measure up. 
Just ask for the red giants — big, tough Delco Shock Absorbers. 
Ask for quality AC-Delco products wherever you go for parts or service. 
AC-Delco Division of General Motors Corporation. 


THANKS, DELCO. 


quiz - 


Automotive 
trouble-shooting 


match wits with the 
diagnostic champs 


By RAY HILL 


These questions are based on prob- 
lems set up to test the skills of student 
mechanics in state and national Ply- 
mouth Trouble-Shooting Contests. 
Steve Mercaldo, New York automo- 
tive-mechanics instructor, whose stu- 
dents have been highly successful in 
past contests, assisted in the prepara- 
tion of the problems in this quiz. 


1 Right turn signals 
don't work 


Your car’s left turn signals work fine. 
But the front and rear signals on the 
right side are dead—they neither light 
nor flash. 

Your right rear taillight lights 
when the headlight switch is on. 
When the headlight switch is turned 
to the parking-light position, the right 
front parking light works okay, as 
well. 

Both rear stoplights light when the 
brakes are applied. 

Turning on the hazard-warning 
lights results in flashing at all four 
bulbs—indicating that nothing is 
wrong here, either. 

The wires for the right-side direc- 
tionals seem to be in good shape. 
There are no breaks in the insulation, 
no corrosion, and they’re connected 
tightly. 

Wiggling the directional signal se- 
lector lever does not make the right- 
side signals work. 

You install a new flasher. But that 
doesn't help. 

What's keeping the right turn sig- 
nals from working? 
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Questions 


2 Engine backfires 
during deceleration 


Your engine is tuned to specs. Ignition 
timing, plugs, and other related items 
are fine. 

A check with an infrared tester in- 
dicates carburetor mixture 1s correct. 
Manifold vacuum is a steady 21 inches 
at idle. 

All vacuum hoses are routed cor- 
rectly and tightly connected. There 
are no vacuum leaks. There are no 
leaks in the exhaust system. 

Your engine has an AIR system like 
the one shown above. You remove the 
air supply where it connects at the ex- 
haust manifold. You have a friend 
start the engine while you suspend 
your hand over the end of the hose. 

A healthy supply of air is coming 
out the end of the hose at idle. You 
have your friend accelerate to high 
rpm. There's still plenty of air coming 
out. 

You tell your friend to decelerate. 
Air flow does not decrease during de- 
celeration. You reconnect the hose. 

Next, with the engine idling, you 
remove the vacuum hose that goes to 
the diverter valve and put your finger 
over the end of the hose. You feel plen- 
ty of vacuum. 


You reconnect the hose and have 
your friend accelerate and then let off 
the gas. The backfiring still occurs 
when the throttle is released. 

You shut off the engine, remove the 
belt that drives the AIR pump, then 
restart the engine. 

Again your friend accelerates and 
decelerates. But this time there is no 
backfiring during deceleration. 

Now you know what's causing the 
problem. What is it? 


3 Engine runs rough 
at idle and low speed 


Your engine is equipped with the ven- 
turi-actuated EGR system shown in 
the accompanying drawing. 

At turnpike speeds, engine perfor- 
mance is fine. But around town, at 
low speeds or when you stop for a 
light, the engine runs very rough. | 

Compression checks out okay. And 
when a spark-plug wire is held 54 inch 
from a good ground and the engine 
is cranked, there's a good, steady 
spark. 

The distributor cap is not cracked. 
There are no signs of carbon tracking. 
The towers are clean and uncor- 
roded. 

Spark-plug wires check out okay 

Continued 
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traction when the road or the weather 
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' — J/ drive a 1980 Scout. It’s as easy 
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with an ohmmeter, and a visual in- 
spection finds no cracks, At night with 
the engine idling and the hood raised, 
you can see no sparks jumping any- 
where. 

Attaching a vacuum gauge to the 
intake manifold while the engine 
idles reveals a vacuum reading that 
fluctuates between 11 and 15 inches. 

À power-balance test reveals some 
weak cylinders (the rpm doesn't drop 
as much in these cylinders when the 
spark plug stops firing). 

A visual check of the camshaft and 
valve-train operation doesn't reveal 
any problems. 

When the vacuum line to the EGR 
valve is disconnected and plugged at 
idle, the engine runs fine. 

What's wrong? 


4 Cold engine runs poorly 


When you start your car in the morn- 
ing, black smoke comes out the tail- 
pipe and the engine runs rough. But 
as it warms up, engine performance 
improves. After a few minutes, it runs 
fine. 

You immediately suspect a choke 
malfunction. But the choke is adjust- 
ed to specs. The fast-idle mechanism is 
also adjusted to specs. 

You remove the top of the air clean- 
er and watch the choke plate when the 
cold engine is started. The choke plate 
opens completely when the engine is 
warmed up. It does not stick or bind. 

The choke kickoff does not move the 
choke shaft and choke plate when the 
engine is started. A check with a vac- 
uum gauge indicates good vacuum to 
the choke kickoff at idle. The kickoff 
linkage is connected and adjusted 
properly. 

The air filter is new, so you know 
the car is getting enough air. 

The PCV valve checks out okay. Re- 
moving the valve from the valve cover 
and plugging it with your finger while 
the engine is idling results in an rpm 
drop. 

The engine breather filter is also 
new, so that's not the problem. 

Installing a set of spark plugs with 
a higher heat range does not improve 
cold-run performance. You drive over 
to your local garage and have the en- 
gine (at operating temperature) 
checked with an infrared analyzer. 
The fuel mixture is not running 
rich. 

An oscilloscope check of the ignition 
system indicates a good steady 
spark. 

What’s causing the problem? 

Continued 
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Ibs. pressure 
in seconds! Completely portable! 
Foot-operated! Works anytime, anywhere! 


Great for bikes, toys, air mattresses and floats. [— — — SATISFACTION GUARANTEED! MAIL TODAY!" دس‎ ^ 
OLD VILLAGE SHOP, Dept. VZ-6993 
340 Poplar Street, Hanover, Pa. 17331 
Yes! Please rush my “Roadmaster” Automatic Air Pump(s) 
(2494021) as indicated below on Full MONEY BACK GUARANTEE: 


E oo for just $9.88 plus $2.00 heavyweight 
5 E 
Dlê E Two Pumps for $18.88 plus $3.90 heavyweight 


Amazing new air pump gives up to 100 Ibs. pressure in just a few | 
seconds! Pumps up tires jiffy-quick, so you're back “on the road” in 1 
almost no time. It's lightweight, compact, completely portable—needs 
no electricity, no tools, no special hookup. You operate it with your | 
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quickly, easily. Great for bikes, toys, air mattresses, floats—comes with | [I Master Charge CI VISA /BankAmericard 
free valve for your sports gear. j 
| 
| 
| 


A real lifesaver in emergencies—Worth many times its low, low price. Acct. No Exp. Date 
But hurry—Order Today, while supplies last! PRINT NAME 
2494021... Automatic Foot Pump .... $9.88 ADDRESS | 


OLD VILLAGE SHOP NO-NONSENSE GUARANTEE CITY 

You must be absolutely delighted with your Roadmaster” Automatic Air | —Y—— HÀ 

Pump. You must agree that it is a quality crafted precision instrument— Ol Check here and send 50€ for year's subscription to our full- 
dependable, versatile, easy to operate. If not, simply return for a prompt, full color catalog of fine gifts, (2389965X). We ship within forty- 
refund—no questions asked! eight hours; delays notified promptly. Delivery guaranteed 


5 | within sixty days or your purchase price refunded. 
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5 Engine uses oil 


Lately it seems your engine has been 
using oil almost as fast as it uses gas. 
Anytime the engine 15 started after it 
has not been run for a few hours, blue 
smoke comes out the tailpipe. After a 
while the smoke disappears and the 
exhaust is clean again. 

A compression check shows com- 
pression to be within specs. 

With the engine idling, manifold 
vacuum is a steady 20 inches on the 
vacuum gauge. 

A check of the spark plugs shows an 
excessive amount of carbon. 

A cylinder-leakage test reveals no 
problems. All of thé cylinders have a 
nearly identical leakdown rate (well 
under 20 percent). 

What's causing the engine to use so 
much excess oil? 


6 Brake pedal fades toward 
floor when brakes are used 


Your car has disc brakes up front and 
drums in the rear. Whenever you 
press on the brake pedal, it keeps 
traveling toward the floor after you 
feel the initial resistance. The car still 
stops, but not as quickly as before. 

An inspection of the front disc- 
brake rotors reveals that they mea- 
sure to specs and do not exhibit exces- 
sive runout. Wheel bearings are ad- 
justed correctly; brake pads are good. 
The calipers aren’t leaking or frozen; 
front brake hardware is good. 

A checkout of the rear brakes shows 
that the drums measure to specs and 
are not cracked, scored, or out of 
round. Wheel cylinders aren't leaking 
or frozen, and all the brake hardware 
is in good shape here, too. 

You look at the master cylinder and 
find no signs of external leakage. 
When you remove the top of the 
master cylinder, you find that both 
reservoirs are full of brake fluid. 

All the hydraulic lines attached to 
the master cylinder are good. There 
are no cracks or external leakage vis- 
ible anywhere in the brake system. 

Perhaps there's air in the fluid 
somewhere. You bleed the brakes, but 
that doesn't help. 

What's wrong with your brakes? 


Answers 


1 A defective directional-signal 
switch is the culprit. 


You wasted your money on that new 
flasher. Both sides use the same one. 
The left signals work, so the old flash- 
er has to be good. 

Each of the four signal bulbs has 
two filaments. In back, one filament is 
for taillights. The other is used for 
turn signals, brakes, and hazard 
lights. Up front, one filament is for the 
parking lights, the other for turn sig- 
nals and hazard lights. 

Although hazard-warning lights 
use a different flasher, they use the 
same circuitry from the signal switch 
as do the turn signals. Since all four 
warning lights work, the circuitry 
from the switch is okay. Your trouble- 
shooting has eliminated everything 
that could cause the problem except 
the switch. 


2 The diverter valve in the AIR sys- 
tem is bad. It must be replaced. The 
tip-off was when the engine deceler- 
ated and there was still a steady sup- 
ply from the air hose going to the man- 
ifold check valve. 

The AIR (Air Injection Reaction) 
system is used to promote further 
burning of unburned gas in the ex- 
haust manifold, thereby reducing 
emissions. Three things are necessary 
for combustion—fuel, heat, and oxy- 
gen. There's already plenty of heat in 
the exhaust manifold. So if air is 
added, most of the unburned fuel 
present will burn. The AIR system 
provides that air. 

An AIR system consists of the AIR 
pump, a diverter valve, and a check 
valve—plus the plumbing necessary 
to connect everything. 

The AIR pump is driven by a belt 
from the engine's damper pulley. 
Whenever the engine is running, the 
AIR pump is pumping air. When ev- 
erything is working right, air is forced 
into the exhaust manifold at all times 
except during deceleration. 

When you decelerate, the amount of 
unburned fuel in the exhaust becomes 
higher. If the air is introduced then, 
you'll get excessive combustion, 

Continued 
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which manifests itself as a popping or 
backfiring sound. 

At idle or cruise speeds, air from the 
AIR pump passes through the diverter 
valve, through the check valve, and 
into the exhaust manifold. During de- 
celeration, manifold vacuum  in- 
creases, so the vacuum to the diverter 
valve causes the valve to shut off air 
flow to the exhaust manifold. The air 
from the AIR pump exits through the 
air exhaust holes. 

The check valve is basically a 
spring-loaded, one-way valve. It per- 
mits air flow into the exhaust mani- 
fold. But it does not—in the case of a 
back fire, for example—let the exhaust 
gases travel back through the AIR 
plumbing where they could damage 
the pump. 

The giveaway here was when you 
disconnected the air hose at the man- 
ifold check valve and felt air coming 
out of it during deceleration. There 
should be no air coming out at that 
time. 

There was plenty of vacuum to the 
diverter valve during deceleration; 
you know that because you removed 
the vacuum signal hose to check it. So 
the diverter valve is not doing its 
job. 

An additional clincher was remov- 
ing the drive belt to the AIR pump— 
which quickly cured the problem. 


3 A bad vacuum amplifier is the 
problem. It must be replaced. 

The tip-off was when you discon- 
nected and plugged the vacuum line to 
the EGR valve and the car ran fine. 
Obviously the EGR valve was getting 
vacuum at idle—and it shouldn't. 

The vacuum amplifier's job is to let 
the manifold vacuum reach the EGR 
valve during cruise speeds. The vacu- 
um opens the EGR valve, letting some 
exhaust gas into the intake manifold, 
where it is drawn into the combustion 
chambers along with the air/fuel mix- 
ture. The exhaust gas present in the 
combustion chamber reduces combus- 
tion temperatures, thereby reducing 
NO, emissions. 

The amplifier knows when it should 
allow manifold vacuum to pass 
through to the EGR valve by the vac- 
uum signal it receives from the vacu- 
um line running from the carburetor 
venturi. When the throttle is closed, 
or almost closed, as it is at idle and low 
speeds, air flow through the venturi is 
reduced, so no vacuum is created in 
the venturi vacuum line. As the throt- 
tle is opened wider (at higher speeds), 
air blown through the venturi in- 
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And it's unbeatable. The System is unique want to do it right. ©‏ 
Because VARATHANE | because it's part of the revo-‏ 
Wood Sealer and Stabilizer lutionary system — The‏ 


does more than just stain and | Envirosol" System. The most 
important breakthrough in 


THE RESULTS: 


© Produced under license from Envirosol Systems International, Ltd. Patent pending. 


The Flecto Company, Inc. P.O. Box 12955 Oakland, California 94604 


COBRAPHONE TALKS BETTER. 


With COBRAPHONE, they stay in touch. Friends, relatives, clients, can 
reach you wherever you are—on the patio, at the pool, in the neighbors back 
yard, or when you're watching TV in a room where no conventional phone 

is available. 

COBRAPHONE provides reliable 2-way telephone communications from any 
point up to 300 ft. away from the base unit, which connects to your regular 
phone. And it's priced to be affordable. 


COBRAPHONE' LISTENS 


With COBRAPHONE, you stay in touch. Make those important phone calls 

without having to go into the house—or from any room in the house where | 
no regular phone is available. Just dial your COBRAPHONE remote unit, and 

presto! You're in touch with anyone, anywhere in the world. 


Call the office, the doctor, "Mom," the kids—or in an emergency, the Police or 
Fire Departments—all from wherever you are within the 300 ft. usable range. 
May also be used as an intercom. 


Handy volume control permits you to adjust the volume to match the noise 
level of your location. Touch button call entry remembers the last number 
dialed and re-dials it with a single button. 


COBRAPHONE is a complete system that installs in minutes. 


nversation Loud and Clear 
Cobra Communications Products 


See and test COBRAPHONE at your nearest COBRA personal communications DYNASCAN CORPORATION 
dealer today. Two models are available. Either one will keep you in touch! 6460 W. Cortland St., Chicago, Illinois 60635 
Write for Color Brochure. 


COBRAPHONE 
Cordless Telephone Systems 
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Automotive quiz 
[Continued] 


creases and venturi vacuum also in- 
creases. This triggers the vacuum am- 
plifier and lets manifold vacuum 
reach the EGR valve (providing, of 
course, that the CTO switch is open— 
it doesn't allow vacuum to pass 
through until the engine coolant has 
reached operating temperature). 


VENTURI-VACUUM EGR SYSTEM 


CTO SWITCH |] CE 


INTAKE- 
| MANIFOLD 
VACUUM LINE 


If the EGR valve is operating at 
idle, as it is here, then the vacuum 
amplifier has to be at fault because it 
is the "door" between the intake man- 
ifold and the EGR valve. 

How do you know the EGR valve 
itself wasn't stuck open? Because 
when you disconnected the vacuum 
line to the EGR valve, the engine ran 
fine—which meant that the spring- 
loaded valve closed when the vacuum 
source was removed. 


4 The choke kickoff is bad. It must 
be replaced. 

The purpose of the choke kickoff is 
to open the choke plate slightly right 
after the engine starts. The choke 
plate is still nearly closed, but enough 
air can get past to let the engine run 
well as it warms up and the choke 
plate gradually opens. If the choke 
kickoff doesn't pull the choke plate 
slightly open after the engine starts, 
the engine will run too rich because it 
can't get enough air. As a result, en- 
gine performance will be poor and 
black smoke will come out of the tail- 
pipe—until the engine warms up. 


5 Bad valve seals are causing the 
problem. They must be replaced. 
Continued 


CHOKE KICK-OFF 


MANIFOLD VACUUM 


ADVANCED TECHNOLOGY 


THE ULTIMATE IN 


CAR CARE PRODUCTS 


glass shield." Who's kidding 


Bright contains the best of conventional 
polishing agents for maximum luster, and 
formulations for paint p 
that lasts 10 times longer than any wax. 
The polysilicones actually form a protective 
bond with the paint. Long term protection is 
assured since detergents, salt, water vapor 
- and sunlight and corrosive pollutants can 
not weaken the protective polysilicone 
bond. Yet Body Bright still allows. paint to 


agree, we will ud the full purchase price 
immediately. No fine print, no nonsense. 


List Price $14.95 Special $9.95 


‘MAKES ALUMINUM - 
SPARKLE LIKE CHROME 
j apii 


Give your mag JE 
wheels and all alu- — e i d = 
minum a diamond- = | 
luster finish with ~~ 
Buff Bright. There's... ,. 

nothing else like it. == Gg ! 
hours of polishing by hand. Don't pay $10.00 
per wheel (or more) to have your "mags" - 


and you'll save time and money. Each Buff 
Bright kit contains a special polychrome 
oxide lusterizing compound, high. density 
buff wheel and heavy duty کا س ا‎ length 
"Posi-grip" mandrel. With Buff Bright and a 
1/4" electric drill, you can polish even highly 
oxidized aluminum. surfaces to a brilliant 
chrorne-like luster. The unique lusterizing 
agents, specially formulated for Buff Bright 
produce a finish of unparalleled brilliance. 
Special protectorants are also blended in to 
- insure that the shine will be long lasting. 
One application of Buff Bright and your 


Call TOLL FREE 
1-800-854-8263 
in CA (714) 586-8727 
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[^] Visa AD NO FEE — لست‎ Se is 


Card Nog. . .. 


Gm. PRODUCTS, INC. PS 


17981-L Sky Park Circle, Irvine, CA 92714 


FREE SHIPPING on orders 
of 2 or more items. 


FOR THE ULTIMATE SHINE AND 
LONGEST LASTING PROTECTION 


“Never wax your car again. Guaranteed for 3 years. 
who? We've tested these new "miracle" waxes and 
ne and they were far from miraculous. In fact most “miracle” products have to 
be re-applied every 6-12 months to keep the miracle working (and to keep the 
! guarantee i in effect). That's why you should try Body Bright 
. sional quality polish that works better than anything else available. It contains paint 
protectorants developed by Dow-Corning. Body Bright isn't revolutionary. It's evolu- 
_ tionary. After extensive research, it was learned that traditional car finish polishing 
and protection techniques were satisfactory. The only real problem is that conven- 
tional waxes and polishes don't provide truly long lasting protection. Body 


breathe. Body Bright is the best. If you don't 


buffed. Buff Bright will give you better results 


aluminum "mag" wheels will sparkle like 
never before. Of course, there's a money 
back guarantee. | 
List Price $10.95 Special $7.95 1 


Coats paint with an impenetrable 


CLEANS DEEP DOWN 
AND PROTECTS VINYL, 
LEATHER, 

AND RUBBER 


CLEAN NBRIGKT 7 


un 
p d 


Forget that greasy kid stuff. dem 
Clean N' Bright is the best | 

vinyl, leather and rubber pro- 

tectant ever formulated. A bold 

claim? Sure, but we back it up 

with a full refund guarantee. What's more, 
Clean N' Bright can save you money. Since 
its a special blend of cleaning agents and 
protectants there's no need to buy cleaner 
separately. Just spray Clean N' Bright on 
and watch as dirt, grease and grime float 
away. Then one quick wipe leaves vinyl, 
leather and rubber surfaces clean, dry, rich 
looking and protected. Money back guarantee. 
32 oz. bottle 
List Price $9.95 


CHEMICALLY REMOVES 
RUST, OXIDATION 
AND GRIME 


WIEHLBRÜCRN 4F 


Wheel Bright flat works — 
like nothing you've ever ae 
used before. A unique two- § 
step process for restoring 
wire, chrome and aluminum ES 
wheels to sparkling like-new 
condition. Wheel Bright uses S 
chemistry to replace elbow ` 
grease. Even on highly rusted or oxidized 
wire wheels, you never touch a single 
spoke. Wheel Bright cuts through grease, 
grime, dirt and brake dust and is also excel- 
lent for all other chrome items — sidepipes, 
roll bars, bumpers, traction bars — even golf 
clubs. Satisfaction guaranteed or your 
money refunded. 

32 oz. kit 

List Price $16.95 
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Special $6.95 3 


Special $1 1.95 


Bright, a no nonsense, profes- _ P ES C 


TOP SPEED OF 90 MPH! 
1,125 MILES OF DRIVING 
(from a 15-gallon fuel tank)! 


That's the kind of high-mileage, 
fuel-pinching performance you 
can get — right now — with the 
amazing HYBRID ELECTRIC 
CAR! What's more... you can 
build it yourself! 


HOW IT WORKS 


All you do is take your existing car (or buy a used body) and replace its 
original power plant with a small gas-powered lawn mower engine. 
(That's right, a lawn mower engine!) This engine drives a generator 
which, in turn, supplies the vehicle's drive motor with electricity allow- 
ing you to travel at speeds up to 50 MPH. 

When more power is needed, four automobile batteries — hooked up in 
series and fed by a 100-amp generator — give you plenty of kick for passing, 
climbing hills, and for running at higher speeds (up to 90 MPH)... and to 
help save normally wasted energy, a regenerative braking circuit auto- 
matically converts the drive motor into a generator that feeds and charges 
the batteries while the vehicle is decelerating! 


Your total cost — by buying your own parts and building it yourself — is 
under $1500. Your first year's benefits alone — in fuel savings and in hassle- 
free driving — will more than pay for the car! 


GET ON YOUR WAY TO HIGH-MILEAGE MOTORING... NOW! 


THE MOTHER EARTH NEWS? — the national magazine long recognized 
as a leader in alternative energy — offers you a detailed, step-by-step set 
of plans for making the HYBRID ELECTRIC CAR. The complete package 
includes the plans, bill of materials, and list of suppliers. The plans sell 
for $15.00 and come with a no-risk guarantee. To order simply fill in the 
coupon below and mail it — along with your payment — to: MOTHER'S 
PLANS, Dept. SP5, P.O. Box A, East Flat Rock, North Carolina 28726. 


Enclosed is $15.00 | | 
Please send me the HYBRID ELECTRIC CAR plans. | understand that | have 10 days to examine 
he plans, and if | decide not to use them, | can return them for a full refund. 

hip To: 


The layout of the new drive system. 


NAME — ADDRESS 
oe, ا‎ ————— RÀ | 
CHARGE IT TO MY O MASTER CHARGE OR O VISA CARD 

NAME ACCOUNT NO. —— — —— EXPIRATION DATE 
MASTER CHARGE INTERBANK NO. — SIGNATURE — کت‎ 


Add $1.00 if you wish to bed gel lans sent first class. 
North Carolina residents add 456 sales tax. 
MOTHER'S PLANS, DEPT. SP-5, P.O. BOX A, EAST FLAT ROCK, NORTH CAROLINA 28726 
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THE FUN MACHINES | 


... that work, too! 


*- These rugged off road vehicles Fi aan ues 
. are powered by 5 hp to 16 hp | 
ZEE American-made engines. $ 
ME Engine is complete - 
لكات‎ sembled, frame is welded 
BE and painted. You just bolt ANN 


everything together SMEERT 7 . 
[] : Kit prion Kan TRYKE 
A $479.95 to $999.75 MODELS 
il | For a FREE color PF SUPER TRYKE " 
| brochure with complete details, write today to: | 
„Carl Heald, INC. Dept, 7555 P.o. Box 1148, Benton Harbor, MI 49022 g 


From the largest Maker of Bike and Tryke Kits In the World — Cari Heald, Inc. 
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Automotive quiz 
[Continued] 


Vacuum, compression, and cylin- 
der-leakage tests all indicate the en- 
gine is sealing and pumping well. Yet 
you're still using a lot of oil. 

The tip-off to the bad valve seals is 
that after the engine has not run for 
several hours, blue smoke comes out 
of the tailpipe at start-up. Carbon de- 
posits on the spark plugs confirm this. 
Worn valve seals are letting oil down 
between the valves and valve guides 
and into the combustion chambers. 
Bad valve seals are a common prob- 
lem. They can be worn, even though 
other valve parts may be in excellent 
shape. 


6 The master cylinder is bad. Re- 
place it. 

When you press the brake pedal 
with your foot and everything is work- 
ing properly, the master-cylinder 
push-rod is forced in. This moves pri- 
mary piston À past the compensating 
port. The brake fluid between primary 
cup À and secondary cup B forces pis- 
ton B forward. 


DARY 


PRIMARY SECON 
CUP (B) 


CUP (B) 


Pistons A and B seal off their com- 
pensating ports simultaneously—ap- 
plying pressure to the brake fluid in 
the lines to the brake shoes or pads. 
But if one of the primary cups devel- 
ops a leak, the result will be a fading 
brake pedal. 

Let's say primary cup À is leaking. 
When the brake pedal is pushed in, 
piston A will go past the compensat- 
ing port. But instead of forcing piston 
B forward hydraulically, fluid will 
seep around primary cup A. Piston B 
won't move until piston À makes 
physical contact with it. This, then, is 
perceived as a fading pedal. And stop- 
ping distances will indeed be greater, 
because you're not getting the hy- 
draulic force that you would normally 
get (in this example) to the rear 
wheels. 

A master cylinder that's leaking in- 
ternally can be repaired. But it's com- 
mon practice to replace a bad master 
cylinder with a new one because the 
cost isn't great enough to justify the 
tedious labor involved in repair. Bl 


lon 


Fountain. 


YOUR ULTIMATE AIR FRESHENING/ 
IONIZING SYSTEM. TOP QUALITY. 
LOW PRICE. STATE OF THE ART. 


Breakthrough. The new lon Fountain" is 
in a class by itself. This negative ion genera- 
tor gives you power to saturate your home or 
office with billions of refreshing ions. With- 
out fans or any moving parts it puts out a 
pleasant breeze. A pure flow of ions pours 
from the top like water from a fountain, filling 
your room. The result? Your air feels like 
fresh ocean air—pure, crisp, and wonder- 
fully charged. 

The price? Only $79.95. That's a price 
breakthrough because no other company 
can offer you a unit with higher ion output or 
better quality than the lon Fountain", even at 
triple our price. 


HOW CAN WE DO IT? 

Six years of experience helps. Plus a lot 
of ingenuity, aggressive research and a 
personal commitment to give our customers 
the best we can. 

UTP lon Research Center is a branch of 
our educational publishing company. And 
our commitment in publishing to give birth 
to new ideas and methods that enrich 
humanity is part of the lon Research Center 
too. We're in business to serve you and your 
environmental needs. 


WHAT ARE IONS? 

lons are electrically charged atoms in the 
air with either a positive or negative charge. 
The sun and cosmic rays as well as lightning 
and fast-moving water (like waterfalls, surf) 
generate trillions of negative ions every day. 
The more negatively ionized the air, the 
fresher and more alive it is. Air pollution, 
artificially controlled climates (with air con- 
ditioning and heating) and electronic equip- 
ment all produce excess positive ions, depriv- 
ing the air of these small negative air ions 
and creating dead "stuffy" air. 


WHAT'S THE SOLUTION? 

Our rapid-growth technology, which 
sometimes takes its toll on the quality of our 
air, has also come up with the solution. 
Following Nature's model of the thunder- 
storm which uses a high electrical charge to 
purify, revitalize and stimulate the air, the 
UTP Air Energizer has been developed imitat- 
ing this process. Both the thunderstorm and 
the Air Energizer fill the air with negative 
ions, restoring the natural electrical balance 


to the polluted, energy-depleted air. But the | 


lon Fountain can be used indoors in the 
home, office, workshop, laboratory, etc., 
keeping a fresh supply of ionized oxygen 
available night and day. This new break- 


Û SURVIVAL! Spirulina is a new Mind 


which masks or deodorizes. The unit actually 
removes the dust, smoke, bacteria and pollen 
particles from the air by attaching ions to 
them and causing them to sink to the earth 
where they can be vacuumed up rather than 
inhaled. At the same time ions electrically 
stimulate the energy-stripped air. 


YOUR CHOICE 

OF TWO TOP-QUALITY UNITS! 
There's only one unit that's better than 
the lon Fountain. Thats our own Executive 
System Four". It sells for $159. It has an 
even higher ion output. Plus! Our special 
Dial- An- lon feature allows you to adjust the 
ion output anywhere from low to high. Not 
everyone knows that the need for ions 
varies. A large smoky room will require 
higher output than a small room. And some 
people want fewer ions while sleeping than 
while working. The new Executive System 
Four is our answer to this need for output 

flexibility. 

FACTS YOU NEED TO KNOW 

The lon Fountain —System Five 
lon density: 430,000 ions per cm"/sec. 
at1 meter. 1.55 million ions 

per cm? at 50 cms. 


Use: Large room or office—9000 
cu. ft. 

Warranty: | year 

Output voltage: 15KV 

Ozone: Less than 2 parts per billion 

Dimensions: 938" x PA” x 2%" 


" Executive System Four" 
lon density: Low to maximum of 540,000 


ions per cm? at 1 meter. 1.6 
x 106 ions per cm? at 50 


CITIS. 
Output voltage: 15KV 
Ozone: Less than 2 parts per billion 
Dimensions: 11"x5" x4" 
Use: Large room or office 10,000 
cu. ft. 
Warranty: 1 year 


If the Executive System Four is better, 
why did we bring out the lon Fountain? Not 
everybody is willing to pay $159 for an air 
ionizing unit, no matter how good it is. Just 
like not everyone drives Rolls Royces. Most 
drive less expensive cars. The Executive 
System Four is for the person who wants the 


food supplement higher in protein than any other natural 
source. Very high in other nutrients too. Find out how you can be a commissioned representative of 
y the Light Force Family and distribute Spirulina in either bulk or as special vitamin supplements. (à 
v Generous commissions and opportunities available. Phone or write for your free information. (408) 


DAMM | 338-9436. Please do not use the toll-free number for information. 
through in fresh air control is not a cover-up Ge ي ي ي‎ CCP COP CO CODO CO Ce em 


absolute best quality and doesn't mind pay- 
ing a little extra to get it. If you want highest 
ion output, flexibility, and a beautiful oak- 
paneled case, buy the Executive System 
Four. 

If you want something at half the price of 
the Executive System Four, but still better 
than any other units costing up to $250, buy 
the lon Fountain. 


HOW TO GET ONE 

To place your order now just send a 
check for $79.95 plus $3 shipping for the lon 
Fountain. Or send $159 plus $4 shipping for 
the Executive System Four. Tell us your full 
street address as we cannot ship to Post 
Office boxes. (California residents add 6% 
sales tax.) 

Our unit is dependable and trouble-free, 
but if by rare chance any problems occur our 
service-by-mail center sends off your unit 
within 24 hours of receipt orsends areplace- 
ment so you are not without fresh air and can 
enjoy your dust-free environment, And each 
Air Energizer is backed by a full one-year 
limited warranty. 


HOW TO GET ONE FAST 
Credit card holders can call our toll-free 
number below. Order a unit now and if you 
are not satisfied with its effects within 10 
days simply return it for a full cash refund. 
Order your Air Energizer today. 


Read "The Golden Egg" 


University of the Trees Press 

ION RESEARCH CENTER , Dept. PS5 
Box644 BOULDER CREEK, CA95006 
Call Toll-Free . . . 800-538-0750 

In California call (408) 338-6663 
Send check or use your Master Charge, 
Visa or American Express card. 


DETECT YOUR IONS 
This simple but accurate detector instantly 
gives you a reading of ion intensity. 
The Econometer....(Pen Size). . . $7.50 
[lf ordering separately include $2.00 for 


shipping.] 


ga" DRILLS 
WATERWELLS 


| Saves You Hundreds of Dollars! 


Did you know that vast quantities of 
fresh, sparkling clear water lie within 
200 feet of the surface of the ground 
almost everywhere? In the city. In the 
suburbs. In the country. Pure, tasty 
water untouched by chemicals or 
pollutants. 

Thousands of home owners are now 
drilling their own wells from 50 to 200 
feet deep! YOU can join them in saying 
goodbye forever to expensive, chem- 
ical-tasting city water! Forget about 
droughts! Ignore summertime water 
shortages! 

You owe it to yourself to find out more 
about this practical economical way to 
provide good, year 'round water for your 

ome and garden. 

Write or call today for a big, illus- 
trated brochure and 24-page booklet on 
how to drill your own well. The big fact 
filled package will be rushed to you by 
First Class Mail! 


Deeprock Mfg. Co. 
Opelika, "rd 36801 


FREE Phone Toll-Free 


LSE 


Call anytime including Sundays. 
OR CLIP COUPON AND MAIL TODAY! 


EE ا‎ ii 


Mfg. Co. Dept. P550 
Opelika: 1 Alabama 36801 


Please mail your free information kit. I understand 
there ia no obligation and no salesman will call. 
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| 50...100...200 FEET DEEP | 


© 1980 Desprock Mg. Co. 


MAKE POWER 
ALCOHOL FUEL 


We have a very large selection 
of reasonably-priced alcohol 
books, slide sets, Still-construc- 
tion Plans, Hydrometers & Test 
Kits, Enzymes and other 
supplies. 


Our new catalog also features 
Methane, Solar, Wood, Wind, 
Electric cars and many other 


topics. 


Our Introductory ALCOHOL 
FUEL PACKET contains a 192- 
page Still Building Book, another 
booklet on Basic Fermentation & 


Testing Methods, our new cata-| 


log, Government Permit Infor- 


imation, Test Kit Literature, and 


much, much more. Price is $8. 50 


per packet. (Foreign orders| 


— $10 

The catalog alone is available 

for $1 (Foreign — $2). 
MICRO-TEC 


Rt 2 Box 19 
Dept. PS-5 
Logan, lowa 51546 


Member: National Gasohol Commission 


Transform your windows, mirrors and 
everyday glassware into works of art the easy | 
way with the New ARMOUR ETCH'" 
GLASS ETCHING METHOD. Complete in- 
cluding supplies, illustrated step-by-step instruc- 
tion booklet, plus 45 full-size etching patterns. 

ONLY $9.95 | 
(please add $1.50 per kit postage & handling) 
Armour Products, Dept. 0 
Hill St, Midland Park, NJ 07432 * 201/652-8895 


LABORATORIES, INC. 


Supersonic car 
[Continued from page 91] 


Flats, Utah. On Sept. 9, Barrett broke 
the existing land speed record by hit- 
ting 638.637 mph. 

That was without Sidewinder boost, 
but it turned out to be a rough ride. 
Little ripples in the Bonneville sur- 
face were too much for both car and 
driver, and Barrett suffered neck and 
back strains from the vibrations. So 
the team moved to Edwards AFB in 
the Mojave Desert. 

One trial run in December was a 
near tragedy. Flaws in the engine noz- 
zle were the culprit. When Barrett ig- 
nited his rocket, the 5400-degree ex- 
haust temperature burned away part 
of the nozzle. The car fishtailed across 
the desert at nearly 400 mph from the 
asymmetrical thrust. But Barrett 
kept the car moderately in line. 

On the first try for the sound barri- 
er, nothing happened when Barrett 
hit the start button. A valve had 
cracked, blocking fuel flow. It took a 
day to replace the valve. 


Mach 1 on wheels 


For the next try, computer analysis 
showed the car's fuel and the Side- 
winder would be exhausted after 
10,800 feet. That should be the instant 
of maximum speed. Crews backed up 
the rocket car to that distance from 
the speed trap, counted down, and 
Barrett blasted away. Midway into 
the run, he lit the Sidewinder. 

But the computer was wrong. He 
ran out of fuel at 9900 feet and was 
already decelerating when he 
screamed through the speed traps. 
But Air Force radar units backing up 
the run clocked the rocket car at an 
official 739.66 mph, unquestionably 
above the speed of sound. 

It was done! 

Because of the car's design, its low 
mass, and the diffusion of air pressure 
against the ground, there was no sonic 
boom. Observers near the point of 
maximum speed heard only a rum- 
bling thunder. 

Fredrick was ecstatic. His car had 
succeeded. “I’m only in it for the satis- 
faction of doing it,” he said with obvi- 
ous satisfaction. 

There may be commercial implica- 
tions for the voluminous data record- 
ed every step of the way. Fredrick ex- 
pects to use his engine in more movie 
stunts and thinks some of his findings 
may apply to helicopter research 
when rotor-blade tips can reach tran- 
sonic speeds. And he's already think- 
ing about the next record to break. 

The water speed record is 287 mph, 
he said. "I think we can go 300 or even 
400 mph," he grinned. "It's worth a 
try." rE 


MATTIS NDA NA ف‎ f a Aada uki ai ALAA Lakah 


Yy 


و 
J‏ 
—- 

| 


: i 4 » - 

^ L4 Fa WS. La. e "n^n j ^ 3 . he i Uh, Fe à ‘tl WW L È 

aate. 1 1 Lo] lI "s x A orsa M FM E 1 Tk. T LT 
5 i ia i / 1 z Jf t Tr T i 57 ou s S Mo E «ai 2c F - 
j i 1 AM" Fe n yo Aims D P ruo cw : 
T ai ee eee |<; HF AFT s Ws j 1 m 
3 j i 59 ran a 1 Jl "3 due ^» ce Pl : P 
1 “rill. " Lr 7 re 1 E - ‘i 5 7 #4 

* Kr j 


Now yous see 
them. 


Dandelions are a real problem. 
They can have roots up to two feet 
long. And if you don't get rid of 
every last bit, they just grow back. 

Fortunately, there' s a simple so- 
lution. And it won't take you 
much time. Thirty minutes or so 
with your spreader and our Turf 
Builder Plus 2" weed and feed will 
do the trick. Plus 2 is made to get 
rid of dandelions and 41 other 
broadleafed and vine-type weeds. 
Just apply it when the dandelions 
are in bloom. In a matter of days, 
the stems and leaves will curl and 
wither. In a few weeks, they'll dis- 
appear, root and all. 

At the same time, you'll be giv- 
ing your lawn a good feeding of our 
Turf Builder’ fertilizer. This will 
help your lawn thicken up, to help 
prevent new weeds from gaining a 


foothold. 


© 1980, The O. M. Scott & Sons Company. All rights reserved. 
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We've tested Plus 2 on our own 
yrass research farms as well as on 
Dos like yours, so we can make 
you this promise: 

The results you see in the pic- 
ture will be the results you see on 
your lawn. 
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_ HORSEPOWER. _ 


For 1980, Mercury announces the most 
advanced outboard ever engineered. 


he 300-horsepower Mercury has 

arrived. And this is no supertuned, 

small-block outboard. The Mercury 

300 is 207 cubic inches of tough, de- 
pendable power in an advanced, new V-6 
design. 


UNPARALLELED FUEL ECONOMY 


Despite the size and power of the 
Mercury 300, its advanced efficiency offers 
substantial fuel savings over smaller V-6 
competition. 

Tested at op- 
timum cruising 
speed for each 
engine, the Mer- 
cury 300 deliv- 
ered 14% better 
mileage than the 
=, competitive 235. 

And at the 235's 
top speed, the 300 cruised along at 75% 
greater fuel economy.* 


AN ENGINEERING TRIUMPH 

The Mercury 300 is the first, high-horse- 
power production outboard to employ auto- 
motive-type sandcasting technology — a 
breakthrough in outboard dependability. 

The sandcast V-block is the only 
outboard power- f mart 
head that is 
completely sur- 
rounded by a 
water jacket... | 
from the top of 
the cylinders to 
the bottom. As a 
result, the Mer- 
cury 300 runs 
cooler and will 
last longer than 
conventional 
engines. 

oandcasting also makes possible an in- 
tegral exhaust system in an outboard en- 
gine. This "cast in" exhaust eliminates the 
need for gaskets and thus prevents water 
seeping into cylinders and causing engine 
failure. 

The advantages of sandcasting are 
employed in all major components of the 
Mercury 300 — the block, cylinder heads, 
crankcase and driveshaft housing. For salt 
water service, sandcast components and 
advanced corrosion protection make the 
Mercury 300 the most seaworthy outboard 
ever engineered. 


FUEL ECONOMY 


20 30 40 
BOAT SPEED (MPH) 


Sandcasting: 
designed-in dependability. 


MERCURY 300 SPECIFICATIONS 


| horsepower 


| displacement .......... 207 cubic inches 
(3.4 liters) 


configuration ........ 74? V-6, even-firing 
fuel induction loop charged 


HydraSteer trim tab | 


steering system 


Mercury Marine, 1939 Pioneer Rd., Fond du Lac, WI 
54935. Attn.: Outboard Advertising. 


*For a comparative, V-6 fuel-economy brochure, write; 


ADVANCED, NEW ENGINE 
COOLING SYSTEM 
For the 300, Mercury has engineered a 
low-pressure, high-volume cooling system. 


L The water pump housing is stainless steel, 
| not plastic. Even if the water inlet is blocked 
١ when the 300 is running at high speed, the 
| stainless steel housing will dissipate heat 
١ and the impeller will not be damaged as with 
| ordinary systems. This stainless steel pump 
| housing will outlast 10 ordinary housings. 


BREAKTHROUGH IN HANDLING 

Mercury engineers have developed a 
remarkably simple | . | | 
system to steer the 
300. It's called Hydra- 
Steer™ 

The  HydraSteer B 
system rotates the | CL» | 
trim tab of the engine | T" UA 
to let water pressure i 
“power-steer” the The Mercury 300 
300. HydraSteer System. 

Steering torque at the helm is dramatically 
reduced, so sheer muscle is not required 
to turn the 300. Driver fatigue is virtually 
eliminated. 

HydraSteer reduces steering loads on all 
components in the entire system for safer, 
more dependable operation. 


BIG BOAT POWER OF THE FUTURE 


The Mercury 300-hp outboard offers an effi- 
cient 2-cycle option for the new generation of 
24 to 30-foot cruisers and sport fishermen of 
the 1980's. 


= eee” = a 
من ا‎ 


The big boat outboard comes of age. 


See your Mercury dealer for complete 
engineering data on the new Mercury 300 
Black Max*. And see for yourself all the 
engineering advancements you've been 
reading about. ppm - : 


١ 
D 
BRUNSWICK COMPANY 
Mercury Marine, Fond du Lac, Wisconsin, Canada, Australia, Belgium 


UTBOARDS 


Compact V6 stern-drive 
[Continued from page 95} 


performance with each drive. The per- 
formance curves shown on page 95 
give the results of OMC's tests. Speci- 
fications for both engines appear be- 
low. Because of all the variables, few 
marine-engine makers issue fuel-con- 
sumption figures, but test estimates 
in the two identical installations indi- 
cate that from about 18 mph (base 
planing speed) to 40 mph, fuel con- 
sumption was apparently the same. 
Over 40 mph, the OMC V6 had the 
edge, and this rose to more than 10 
percent at 48 mph, 

Guy Payne, chief engineer for OMC 
stern-drives, says the exceptional fuel 
economy of the V6 is assured by the 
volumetric efficiency of its short-pas- 
sage intake manifold and crossflow 
head design. The inlet manifold was 
designed specifically for powering 
boats; it accommodates a larger two- 
barrel carburetor and has larger pas- 
sages than the automotive engine. 
The carb is calibrated to run very lean 
without sacrificing efficiency. The 
new camshaft incorporated along with 
the inlet manifold increases the en- 
gine's breathing capacity. 

To achieve the engine's very trim 
weight (further increasing its fuel 
economy), production castings of the 
smaller manifold and high-rise elbow 
have shaved 51 pounds off the Chev- 
rolet engine. The bell housing is 
lighter; and replacing the cast-iron 
exhaust pipe with aluminum reduces 
its weight by two-thirds. So with a 
cast-iron block and head, OMC has 
come forth with a V6 that's 30 pounds 
lighter than the competition's four 
with an aluminum block. 

Compact size for its power output is 
the great advantage of a V6 on small- 
er boats. The OMC V6 is a full 4% 
inches shorter than its big-bore four- 
cylinder competitor, and 3% inches 
narrower than OMC’s 305 V8—signif- 
icant for twin-engine installations. A 
unique wraparound exhaust manifold 
curves inward, so precious inches 
aren’t lost on the sides of the engine. 

Four versions will be in the hands of 
boat builders when you read this. Bs] 


Engine specifications 
Mercruiser 


| Modal. "d be j 470 
| No. Cylinders . 65 4 
Bore lin.) . eco 44 4.360 
Stroke (in.). CLR EM i ; 3.750 
| Displacement 
leu. Md uu mn 224 - 


Compression ratio . 8.5: 8.8:1 
Weight with drive + 
pwr. steer. (Ibs.) . 710 
Length lin. to —— : 36.38 
EAR (in.) . , 24. 22.68 
28.26 


3800-4200 


. there's no better way aa 
to go motoring » ; 
and pedaling too." 


Auto Editor, Popular Mechanics 


The Auto Editor of Popular Mechanics 
Magazine evaluated the BikeBug as an alternative 
to mopeds ... and his choice was the BikeBug! His 
two-page Product Report, (Dec. '77), was based 
solely on quality, design and performance. Price 
was never a consideration, even though mopeds 
cost hundreds of dollars more (Complete reprints 
with our free brochures). 


The BikeBug engine and front-wheel-drive 
unit bolts in minutes to the front fork of any bike, 
from 10-speeders to adult tricycles. It runs up to 24 
mph, gets 215 mpg, operates quietly, starts auto- 
matically, has a One-Year Warranty, and allows 
normal pedaling, even with the engine running. 


For superior all-round performance, 
regardless of price, it's the BikeBug. And Popular 
Mechanics agrees. 


AquaBug International, Inc. 


Dep't PS85 100 Merrick Rd., Rockville Centre, N.Y., 11570 * (516) 536- -8217 


Namê Please Rush Me: O Free Brochures. 

Address Û A BikeBug: $175, plus $10 Shipping costs. 

City O MASTER CHARGE O BANKAMERICARD/VISA 
و‎ ME Exp. 


(N.Y. Residents add tax) O Check O Cashier's Check O Money Order 


This year give Dad something special . 
PANEL CRAFTER” 


Portable Power Saw Guide 


hne precium eb n 


pee 


Gives our pû ble hx 
power saw the versatility. >>. 
of a table saw. Portable, E 
Accurate ... Safe. Use for ` 
dozens of Do-It- Yourself E 
projects. Weighs only B pounds. ^. — - i 
Cuts widths from 2” to 24”. Hang ll bat for pany, Riprage. La "45ê ا‎ pied i in cartas 

with 4-color label. See your vw. hé er has "- penter naterials quete 

or write for free catalog. 23 ME pude — 


t Hes 1 8 buses EN a uil 3 ; ; 
r) Garven Companies, Inc. 3250 Gorham Avenue South 
Minneapolis, Minnesota 55426 HOTLINE 800-328-6340 (Tol! Free) 
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WHAT'S NEW 
IN HOME 


Find out in the latest 
Heathkit Catalog. It's filled 
| with exciting kits in every price 
| range, all easy to assemble, all 
at build-it-yourself savings. 

. Discover the fun you and your 
family can have building your 
own home computer, stereo 
system, color TV. Discover the 
pride of saying, “I 
built it myself.’ 
It’s easier than 
you think. 

send today for 
your FREE Heath- 
kit Catalog. 


Heathkit 


If coupon is missing, write 
Heath Co., Dept. 016-652, 
Benton Harbor, MI 49022. 


Send to: Heath Co. Dept. 016-652, 
Benton Harbor, MI 49022 


Send my free Heathkit Catalog now. 
| am not currently receiving your 
catalog. 
| Name 


Address 


| City 
CL-724B 
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special offer 


Buy The ATLAS 


6" Screw Cutting Lathe 


and get a ck 
Free cn | 


ony 99 500 


PLUS 30 SHIPPING & HANDLING 


ACCURACY AND DEPENDABILITY 
AT A SENSIBLE PRICE... 


ATLAS 6"Lathe 


has 8 spindle speeds. 6" swing over 
bed, 6" swing over saddle wings. 
194" between centers. Spindle turns 
in Timken tapered roller bearings. 
Reversible power longitudinal feed. 
Lathe is 11" high, 17%” wide, 34" 
long. Cuts 8 to 96 threads per inch, 
right or left-hand. Comes complete 
with graduated compound rest, tool 
post assembly, change gears, 
threading dial, V-belt, motor pulley 
with %” bore, two 60° lathe centers, 
wrenches. 

Metric model available 


*Four-Jaw, 4" Dia. Chuck 


Holds irregularly shaped work. 
Each hardened steel jaw operates 
independently. Reversible jaws, has 
1” - 10 threads. Wrench included. 
A $71.00 value. 


* No risk offer. Return purchase within 
15 days for full refund if not satisfied. 
* Full one year quarantee. 


Price subject to change without notice. 
Mail To: ATLAS PRESS COMPANY, Dept 250 

a 2019 N. Pitcher, Kalamazoo, MI 49007 

I Please send me the Atlas 6" Lathe and 4-Jaw Chuck. 
- Enclosed is my check or money order for $425.00 (in- 
à cluding shipping /handling) or charge my order to: 
iO Visa لا‎ Master Charge 


p Acct. # Exp. Date. = 
Name 8 
Address 


City/State/Zip 


Û] Send for FREE Atlas Lathe Accessories Catalog. 1 
Michigan & Indiana residents add 4% sales tax. Made in U.S.A., 
Available U.S.A. only, Lathe comes via motor freight, ship- عم‎ 
ping/handling to west coast. Alaska and Hawaii require additional i 
freight to final destination. This offer expires 7/31/80. i 
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Fiber optics | 
[Continued from page 103] 


At these very high bit rates and 
bandwidths, photodetectors and tran- 
sistor amplifiers as well as lasers be- 
come a problem because photodetec- 
tors and transistors begin to put out 
more noise. Noise can create signal er- 
rors, and although information the- 
ory provides coding and redundancy 
schemes to overcome noise problems, 
at certain noise levels complex coding 
becomes impractical. 

There's another reason super-high 
telephone transmission rates may 
not be practical. "What if something 
happens to that cable?" said Li. "With 
one million conversations, how are 
you going to replace it? Diversity is 
important." Television rather than te- 
lephony may benefit from super-ca- 
pacity fiber systems. "The advantage 
of the super-high rate is that you can 
put a lot of TV channels on it. Roughly 
100 megabits for one TV channel," Li 
said. 

He also outlined a different ap- 
proach for putting more information 
into fibers. "There's the possibility of 
putting signals from two, four, or 
many sources onto one fiber. This is 
what we call wavelength or color mul- 
tiplexing. You put signals at different 
wavelengths or color into the same fi- 
ber." This method, still under develop- 
ment, might be used someday, for ex- 
ample, to boost the capacity of the 
Boston-to-Washington cable system. 

One of the more fascinating projects 
underway at Bell Labs is the develop- 
ment of ultralow-loss fiber material. 
Researchers are investigating nonsili- 
ca substances such as zinc chloride. 
Studies indicate a 1000-km fiber 
made with this substance would at- 
tenuate light only one dB. By compar- 
ison, a very high-grade silica fiber at- 
tenuates light one dB in one km. To 
achieve this thousandfold jump in per- 
formance, wavelengths in the 3.5- 
to-four-micron range are required. 

How could ultralow-loss fibers be 
used? It's everyone's dream, said one 
researcher, to make a fiber with prop- 
erties so that it could do the job of the 
transatlantic cable system, but with 
no repeaters. "Whether that's just a 
gleam in somebody's eye or not, only 
time will tell," he said. "B 


FOR FURTHER READING 

"Light-Wave Communications," by W.S. Boyle, Sci- 
entific American, August, 1977. 

"Optical Fiber Communication—The State of the 
Art" by Tingye Li. /EEE Transactions on Com- 
munications, Vol. COM-26, No. 7, July, 1978. 

Fiber Optics in Communications Systems, by G.R. 
Elion and H.A. Elion. Marcel Dekker, New York, 1978. 

A buyer's guide to optical fibers and related hardware, 
with sources and technical information, is published 
each January by Advanced Technology Publications, 
Framingham, Mass. 01701. The Laser Focus Buyers' 
Guide is $17. 

Low cost optical fibers and experimental kits are avail- 
able from Edmund Scientific Co., Edscorp Building, Bar- 
rington, N.J. 08007 through its catalog. 


71 3 ALFA ROMEO 52. 78 for ali Guha. GI & sper mds — € .89. 95 


(641 ALFA ROMEO ALFETTA 73-78 .. ie ivan $9.95 
1643 AMC AMBASSADOR 68-74 covers ail models .. As .. $9.95 
1577 AMC GREMLIN\ HORNET, PACER 71-79 for all models ............. $9.95 
1190 AMC REBEL 67:70 all models plus Matador 71-74 oara aan 98.95 
99] ARROW, PLYMOUTH 76-77 for all models ss $9.95 
)404 ASPEN, DODGE 76-78 for ali models as 92.95 
'122 AUDI 100 70-77 for all models inc 100L . cette SOS 
)664 AUDI 5000 77-79 enne PERO $9.95 
1749 AUDI FOX 73-79 covers all models ess scusa P3 2.0 


203 AUSTIN HEALEY 100/6, 3000 56-58 for all models . 
1752 AUSTIN MARINA 71-75 sedan and GT models „smeer RENS $9.95 


916 AUSTIN AMERICA 68-71 covers all models inc 1100, 1300 .... ius ds 


)373 BARRACUDA & ‘CUDA 65-72 all & & VB models... eue $7.95 
1154 BLAZER, CHEVY 67-79 all mdis plus Suburban & GMC Jimmy .. $9.95 
047 BMW 2000, 2002 66-76 covers all mals inc a ES: T عت‎ $9.95 
813 BMW 320 75-79 covers al! models ees 99.95 
760 BMW 2500, 2800, 3.0 all mals inc Bavaria & CS چ‎ LEE $10.95 
1883 BOBCAT, MERCURY 76-79 covers all models eese $7.95. 
1504 BRONCO, FORD 66-77 all 2 & 4 whl drive models Lee 97.95 
JOLI. BUICK 66-68 factory shop manual, . must give year seanns $17 7.95 

025 BUICK 71-79 shop manual. . must give year. no 1972-73 ...... $17.95 
1727 CADILLAC 68-74 all models excpt El Dorado. assesses $9.95 
2678 CAMARO 67-78 covers all 6 & V8 models سم‎ 
(557 CAPRI 70-76 for ali 2000. 2600, 2800 mdls 5. $9.95 
1875 CAPRI I| 77-78 covers all models. .......... س‎ 9,95 
1379 CHALLENGER 70-72 covers all 6 and V8 mdis dore rad ا‎ $7.35 


1331 CHARGER 67-70 for all models inc 500 & RIT... ار ا‎ 
1212 CHARGER 71-75 covers all models .. ا ا ا ا‎ ric 


1383 CHEVELLE 64-79 ine Malibu, Monte Carlo, El Catino ne TA 


1833 CHEVETTE 76-78 covers all models. . LT LT 
038 CHEVROLET 29-40 covers all 6-cy! models .. — | Û 
i888 CHEVROLET 49-54 reprint of factory shop manual ..... sons $16.00 
1051 CHEVROLET 55 or 57 reprint factory manual, give yn ii 22 919.98 
1407 CHEVROLET 56 supplement to 55 manual ......... eno: 39.95 
j870 CHEVROLET 68-79 for Biscayne, Bel Air, Impala, Conve. wa $7.95 
187 CHEVY Il 62-68 covers all 4, 6 & VB models esses 98.95 
1779 CHEVY LUV 72-77 covers all models. . MICAT .$9.95 
661 CHEVY PICK-UPS 67-78 all models & GMC . (atten oS 
662 CHEVY VANS 57-78 for all models & GMC . 0 TEE 
145 CHRYSLER 55-71 all inc Newport, 300, New Yorker .. .. $9.95 
/020 CHRYSLER 72-79 factory manual .. must give year .. S298 
:588 CITROEN ID, DS 67-75 covers all 0519, 20.21 mdis . Rit , 59.95 
1539 CITROEN SM reprint of factory service manual . — $19. 95 

264 COLT, DODGE 71-77 covers all modets . AS RC = 59,95 
422 COMET 60-55 covers all models . MEME. Sus 
i211 COMET 70-77 covers all models 1... uus ssec ELO 
212 CORONET, DODGE 71-75 covers all models e TE. 
477 CORVAIR 60-69 covers all models. .......... MERE EL 


478 CORVETTE 57-65 covers all 283 & 327 models .. mum x 
1481 CORVETTE 66-79 covers all 327, 350, 427, 454 models ....... $9.95 
756 CRICKET, PLYMOUTH 70-73 also covers Hillman Mte — 99,95 


i440 DART & DEMON 65-67 covers all models... cc TA o) 
i188 DART & DEMON 68-76 covers all models sss. BT 9S 
557 DATSUN F10 76-78 covers all models sm 99.95 
154 DATSUN 2005X 77.79 covers all models . P $9.95 
‘065 DATSUN 1200, B210 68-78 covers all models . eres 93.95 
‘12? DATSUN 2401, 2607, 2802 70-78 covers all models |... ...... $9.95 
551 DATSUN 510 68-73 covers all sdn & wagon mdis $9.95 
074 DATSUN 510 78-79 covers all model £... come 99.95 
1583 DATSUN 610 68-77 covers all models esses. 99.95 
/335 DATSUN 710 73-76 covers all models. eese. 99,95 
i271 DATSUN 810 77-78 for all models . بين‎ LX 
258 DATSUN 311 1500/2000 SPL & SRL sports car mols esc D LOGS 
1297 DATSUN PICK-UP 68-79 for ali 521 & 620 models ................... $9.95 
145 DODGE 55-71 all inc Coronet, Monaco, Polara ............. ss. $9.95 
i471 DOOGE 72-77 lor all Monaco & Polara models us. 97.95 
259 DODGE OMNI 78-79 covers all models sess 99.95 


264 CHILTON AUTO REPAIR 73-80 for al! American cars .... 


; ee 95 
743 CHILTON AUTO REPAIR 72-79 Reg $14.95. . Special .. Pies 3 
763 CHILTON AUTO REPAIR 54-63 for all American cars .. 


551 CHILTON TRUCK REPAIR MAN 61-71 for all 44-242 ton meis. Mi » 
TOO CHILTON IMPORT CAR MANUAL 73-79 for ALL pop Sudan .$18.95 
3839 MOTOR'S AUTO REPAIR 74-79 for all U.S built cars . $16.95 
445 CAR ECONOMY TUNING GUIDE getting most from the least .. $2.95 
125 AUTO AIR CONDITIONING... service & repair all . NIME. OS 
T26 TRANSISTOR IGNITION SYSTEMS covers them all .. السب‎ 


067 MORE MILES-PER-DOLLAR GUIDE How to do it ns cii ما‎ $5.35 


622 HOW TO TUNE YOUR CAR good for all cars. aces 95.95 
030 POWER TUNING your car, truck. van or RV. Less DOLES 
255 GM DIAGNOSIS & REPAIR MANUAL 70-80 for all GM cars ...... $9.95 
712 BASIC AUTO REPAIR MANUAL a must for ic CBF داس‎ PINS 
707 BASIC BODYWORK & PAINTING . = ا س‎ 
711 BASIC CARBURETORS & FUEL SYSTEMS لوبي م م بان‎ SS 
705 BASIC CHASSIS, SUSPENSIONS, BRAKES . MM XM 
791 BASIC ENGINE HOTRODDING . a cns aile 9 
708 BASIC IGNITION & ELECTRICAL SYSTEMS ...... vance PAS 
650 BASIC AUTO TROUBLESHOOTING for all carg ssec 94.95 
359 BRAKE SERVICE GUIDE for repairing all types & makes uma 95 
758 ELECTRONIC FUEL INJ MAN 70-77 for all imported cars... $9.95 
438 FUEL INJECTION MANUAL 70-78 all systems. . 630 0 pages ٠ ..$29.50 
411 MOLLEY carbs, al 2 & 4 bbl. tune & rebuild .......... .. $5.95 
652 ROCHESTER carbs, all inc AMV Quadrajet sess 99.95 
665 SOLEX CARBURETORS all 1 & 2 barrel downdraft o.. m $2.95 
354 SU CARBURETORS tune & rebuild all to 1976 .. ... $8.50 
473 STROMBERG CD CARBS tune/rebuild all to 1976 .. me ret 
734 WEBER DCOE overhaul manual ....... „$4.95 
511 WEBER CARBURETORS tune & rebuild all models to 1975. . $8.50 
227 AUTOMOTIVE REFINISHING best paint book yet... $8.95 
£25 MINOR AUTO BODY REPAIR step by step how to ooo. 96.95 
104 AUTOBODY REPAIRING & REPAINTING ... the best.. $9.95 
106 GLASS FIBER AUTO BODY construction 5 repair . soos $5.00 
071 CREATIVE CUSTOMIZING how to do-it hke a pro... o... $6.95 
49) PRACTICAL ENGINE SWAPPING how to do it right $5.95 
547 FRONT WHEEL DRIVE complete, detailed history, analysis. "mE TEL 
541 MODERN DIESEL CARS describes all modeis now sold 99.95 
128 DIESEL, How to convert your car, van, pickup ها‎ . $6.95 


32 GLENN DIESEL/GAS FI MAN 55-73 Bosch. Kugellischer, Spica .$8.95 
32 DIESEL ENGINES, HOW TO REPAIR..compiete traning course .. $5.95 
OL? AUTOMOBILE ENGINE REBUILDING .. 81175 

O AUTO RESTORATION GUIDE best ever published 29! pgs $11.95 


Know your car inside and out. 


Know how to fix it...to tune it...to service it...to 
keep it running right. The TOTAL SERVICE MAN- 
UAL for your car will show you how to do everything 
from a minor adjustment to a major repair. 


TOTAL SERVICE MANUALS are digests of official 


factory workshop manuals. Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to follow, vet complete and detailed enough 
even for professional use. You get all the important 


information plus hundreds of the best pictures, dia- 


prams, and specifications. 


8208 DODGE RAMCHARGER 74-75 covers all models. sss $7.95 
1298 DODGE PICK-UP 71-79 covers all models لس ع ل ل م لم‎ $9.95 
6070 DODGE VANS 71-79 covers all models sse $9.95 
8192 DUSTER 70-76 for all models inc. Scamp eee $7.95 
8189 FAIRLANE, FORD 62-70 covers all models us. sens $7.95 
9422 FALCON 60-64 covers all models inc Mercury Comet... $7.95 
9874 FALCON, FORD 6 64-70 covers all 6-cyl models... -47.95 
0480 FALCON, FORD قلا‎ 65-71 covers all VB models sss $7.95 
9776 FIAT 124 67-77 all inc sdn, sta wgn, IC, SPE مس م ووس سس‎ $9.95 
0844 FIAT 124 SPORT 78-78 all coupe & convertible models .............. $9.95 
9640 FIAT 128 72-79 for all models inc SL & Rally a... $9.95 
8742 FIAT 131 75-79 covers all models inc Mirabori. eese „$9.95 
1201 FIAT 850 64-74 all sedan, coupe & spider mdis سس سم‎ $9.95 
0399 HAT A1/9 7377 ouo iiie riii Rt mido NNNM $9.95 
1073 FIESTA, FORD 77-79 for all models scere — $9.95 
0675 FIREBIRD covers all models—57-74 een D Ra 
1149 FORD 55-67 ail inc Galaxie, LTD. Custom & wagons 1... $9.95 
0872 FORD 68-79 for Galaxie, LTD, Custom, XL & wagons مس‎ $7.95 
9369 FORD COURIER 72-77 covers all models reper T riui سسس‎ 99,95 
0451 FORD PICK-UP 69-79 covers all models... 99,95 
8204 FORD VANS 66-68 covers all models .. eee, ARI. 
0453 FORD VANS 69-79 covers all 6 & VE E کا ا و‎ $9.95 
9436 GRANADA, FORD 75-77 covers all models .... — Ó DÀ 
0644 HONDA 360, 600, 67-75 for all models inc "I". censos DOLOS 
0885 HONDA ACCORD 77-79 covers all models. ....... nat 
8694 HONDA CIVIC, 73-79 covers all models inc CVCC .. مد‎ DO D 
8206 INTERNATIONAL SCOUT 67-73 800, A, B, I| mils سس‎ 97.95 
8555 INTERNATIONAL 62-78 tune/maintain Scout, wagon, pick-up .. 2 E 
1207 JAGUAR XK120, 140, 150 48-61 also Mk 7,8,9 ess 
1206 JAGUAR 55-69 sedan mdis 2.4, 3.4, 3.8, 240, 340 م‎ a $9.95 
1043 JAGUAR E-TYPE 61-72 covers all &-cylinder models. sss 99.95 
9612 JAGUAR E-TYPE V12 71-74 covers all models esee $9.95 
9399 JAGUAR KJG 58-78 covers all models |... ena 5 
9617 JAGUAR XJ12 72-77 for all models inc Daimler. ss $9.95 
9769 JEEP 50-65 lor 4 & 5 cy! station .......... 22,515.95 
8207 JEEP 66-79 for all Cherokee, Commando à Wagoneer mdis ..... $7.95 
9805 JEEP WAGONEER J-series with 230 oht eng... uere ee 
9806 JEEP UNIVERSAL CJ-2, CJ-3 pan ory iS 9 15.95 
0509 JEEP CJ.5. CI, CIT, 55-79 a: i ILL 
8855 JEEP 56150. 170 covers all front ak aki mrn FL SIS 
8739 JENSEN-HEALEY reprint of factory manual ............ 919.95 
1254 LANDROVER 59-77 covers 2, 2A. 3 gas & diesel 7 models an. uis 95 
1149 LINCOLN 55-70 covers all models... 995 
9773 LINCOLN 71-77 all models inc Versailles .. ie ^ 95 
0481 MAVERICK 63.71 6 cyl 170. 200. 250 cu. ‘in. ‘eng. és $7. 95 
8211 MAVERICK 72-77 covers all models sese ceterae D Oo 


TOTAL SERVICE MANUALS 


1550 MAZDA GLC 77.753 covers all models سسسب سس سس عمسب‎ cone D 
0370 MAZDA RX2 70-75 covers sedan & coupe mdis |... dese LL 
0371 MAZDA RX-3, 100 70-74 covers all models ess س‎ 99.95 
0444 MAZDA 71-78 includes RAA and Cosmo models. eese $7.95 
08830 MAZDA PICK-UP 72-75 8.1500 & rotary eng. madis. 97.95 
0593 MAZDA 808, 818 72.78 covers all models 1... $9.95 
0573 MAZDA 1500, 1800 67.74 covers all models 1... $9.95 
1009 MERCEDES-BENZ 190 59-68 B. C & 200 models aeons $9.95 
0781 MERCEDES-BENZ 19051 reprint of owner s manual.................... $7.95 
1746 MERCEDES-BENZ 220 59-65 covers all mdis sss. $9.95 
9483 MERCEDES-BENZ 220 68-72 md!s except Diesel 5... 99.95 
1747 MERCEDES-BENZ 230 63-68 inc. 2308 & SL eee. 09,95 
1748 MERCEDES-BENZ 250 65-68 covers all models. eee لس‎ $9.95 
$484 MERCEDES-BENZ 250 69-72 covers all models nnn Enn. $9.95 
nia MERCEDES-BENZ 280 68-72 covers all models. ....... 99.95 
1 


8439 


1149 
9773 
1105 
1088 
1106 


MERCEDES-BENZ 68-73 inc 280, 300 & 350, 450 V8 mdls .. $8.95 
MERCEDES-BENZ 74-79 Covers aii models inc Diesels .. „99.95 


MERCURY 55-70 covers all models ...... 
MERCURY 71-77 for all models inc Cougar . 
MG TA, TB, TC. TD, TF 36-55 . ii 
MG MIDGET 58-78 covers ail models . "E 
MGA, MGB 55-68 covers all models inc twin cam , 


0995 CAR INTERIOR RESTORATION useful for all cars... $3.95 
0906 OLD CAR VALUE GUIDE latest edition. مس ممه‎ 97.99 
6331 GOLD BOOK official used car value guide 46.70... —Ó سه‎ 95 
8474 BYPASS EMISSION CONTROLS 71-77 GM cars sss. $8.95 
9534 BUICK POWER MANUAL performance tuning the V5 models ...... $5.95 
1243 CHEVY, RACING THE SMALL BLOCK ... super er performance ~. „$5. 5 
842] CHEVROLET RACING ENGINE how to build .. SNO, Yn. 

8125 CHEVY SMALL BLOCK, how to rebuild . REL .. 95. 95 
9405 CHEVY SMALL BLOCK, How to hotrod . .55.95 
0949 CORVETTE RESTORATION SOURCE BOOK 53. 67. ‘the "bible" ..$19. 95 
9402 CORVETTE PARTS BOOK 53-72 every pni pes, FR o .$24.95 
1066 CORVAIR ENGINES, How ها‎ hotrod sass ممست قي سو‎ Lo ل‎ 
0946 FORD SMALL BLOCK, How to rebuild . 55,95 
8497 FORD V-8. how to rebuild 351C.351M,400.429,460 | engines .. $7.95 
9498 PINTO, how to rebuild the &-cyl OHC engines. sese PTS 
8195 FORD PERFORMANCE how to get it for street or track Ls $7.95 
9877 POWER SECRETS of Smokey Yunick for racing perlormance........ $7.95 
8152 BOLT-ON PERFORMANCE what to buy & what it will do a. 57.95 
0735 SUPERPOWER - turbo & supercharging, fuel inj ............... mE IE 
S410 TURBOCHARGERS, How to select & install 1. ener $7.95 
5117 DESIGN & TUNING COMPETITION ENGINES . asas. 914.95 
8422 AUTO AERODYNAMICS engineering fundamentals ....... س‎ DO DA 
8481 BUILDING A RACE CAR picture by picture .. ere $5.95 
8441 HOW TO MAKE YOUR CAR HANDLE street/track ........ 57.95 


8658 AIRCOOLED ENGINES MANUAL all | & 2-cyl over 15 cid He 
9419 SMALL ENGINE SERVICE MANUAL all 1-cyl under 15 cid .......... $8.95 
8050 LAWNMOWER service & fix all popular makes esus $4.95 
9525 MACHINING FUNDAMENTALS to use all machine shop equip. $15.95 
0636 MODERN METALWORKING covers all metals & methods... $15.95 
9147 EXCAVATOR OPERATION dozers, backhoes, loaders, cranes. $6.00 
0592 FORK LIFT TRUCKS service, overhaul all gas, prop, elec u... $19.95 
9807 HEAVY EQUPT REPAIR dozers, backhoes, cranes, etc. . 44,919.00 
0135 MOPED SERVICE & REPAIR all makes & models ..... „$6.95 
0745 MOTORCYCLE REPAIR ENCYC 200 mais, 23 makes thru 285 „$9.95 
0557 CHAIN SAW SERVICE MANUAL for top 34 makes uu $8.95 
8002 OL BURNERS. How to install and sennte sese " fen 
83006 WASHING MACHINES fix all makes & models... 94.95 
1268 SEWING MACHINE REPAIR service, adjust, repair all makes . „$8.95 
8728 SOLAR HEATING & COOLING how to get ıl free .. Mod $4.95 
$959 TV REPAIR beginner's guide.. step-by-step. b/w & color ....... $5.95 
0585 PRICE GUIDE, NEW CARS latest edition with dealer costs .......... $2.50 


0586 
0587 


PRICE GUIDE, FOREIGN CARS latest edit with dealer costs . 
PRICE GUIDE, USED CARS al! US. & «mp cars, It trks, vans... $2.50 


B PLEASE PRINT 
fj NAME AND ADDRESS 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


1720 MGB, MGBGT 69-79 all roadster & coupe models m TEL 
8396 MGC reprint of factory manual ممم بد ع م‎ samen nan mecs E 95 
0917 MINI 59-78 covers ail models inc Mini-Cooper eem 9.95 
9436 MONARCH, MERCURY 75-77 for ali models ......... TTE PERS y 95 
0050 MONZA, CHEVROLET 77-79 factory manual. ..give car year $12.95 
1109 MORGAN 36.77 covers ali 4- «yl models. scs. — $9.95 
8395 MUSTANG 65-73 covers all G-cylinder models s. $9.95 
0479 MUSTANG V8 65-73 covers all models... سسس مس‎ $9.95 
8272 MUSTANG Il 74-78 covers all 4, V6, & V8 models............. ss $9.95 
8187 NOVA 69-79 covers all 4, 6 & VE madels sss $8.95 


7107 OLDS CUTLASS 70-77 covers all inc 442 models سسسب‎ 2.95 
0002 OLDS 68, 71, 74 factory shop manual.. must give year .......... $10.95 
0008 0105 75-79 factory shop manual ... must give year oun. $16.95 


1724 OPEL KADETT 62-73 1000, 1100, 1200 models ........ — 99-95 


1752 OPEL KADETT 67-73. 1500, 1700, 1900 mdils ...........———.—- $9.95 
8273 OPEL 66-79 for all models inc 1900 Manta & Isuzu ......... GRE NUR $9.95 
0589 OPEL GT 68-73 covers all 1900 models er $9.95 
9872 PEUGEOT 304 70-77 covers all models eee METRIS E $9.95 
1546 PEUGEOT 404 60-75 covers all models... aaneren LS 
0876 PEUGEOT 504 68.74 includes diesel models... 437.95 


7124 PEUGEOT 504 68-78 for all gasoline models شسسس سبد‎ 5 


0883 PINTO 70.79 covers all nodels inc Mercury Bobcal ......-.- 97.95 
1145 PLYMOUTH 55-71 al! irc Belvedere, Fury. Satelite سعد م‎ as 99,95 
0874 PLYMOUTH 72-76 Fun , VIP, Gran, Suburban 7015 1... 97.95 
1660 PLYMOUTH HORIZON /8-79 covers all models مس عه‎ MER $9.95 
0030 PONTIAC 69-75 facte.y manual, all models. give year مسد م‎ $17.95 
0489 PONTIAC TEMPEST 68-73 all mdis inc GTO, Le Mans $7.95 
1650 PORSCHE 356 57-65 covers A, B & C models sss $9.95 
1591 PORSCHE 911 64-73 covers all models auss ت‎ 9 
8173 PORSCHE 911 74-77 includes N, S, Targa, Carrera. asas. $9.95 
1590 PORSCHE 912 65-69 with 1582cc engine ....... PA و‎ $9.95 
9834 PORSCHE 914 70-76 all models inc 914/6 sss -— 99.95 
ME PORSCHE 924 76-78... simson ras eei Rcx $9.95 
208 RAMCHARGER, TRAILDUSTER 74- 75 all models مسمس سسب‎ $7.95 
$ 72 RENAULT 5 72-78 for all models inc Le Car سس سم‎ n $9.95 


1224 RENAULT 8, 10 62-72 covers all models inc 1100... $9.95 
9429 RENAULT 12 69-79 covers all models inc auto trans a- cas $9.95 


0645 RENAULT 15, 17 71-78 ail mais inc TL, TS .. ay „99.95 
1554 RENAULT 16 65-78 covers all models .. 29.95 
0395 ROADRUNNER & SATELLITE 68-73 all models . MEER rA 
9493 SAAB 95, 96 66-76 covers all V4 models .. rasis permis ا‎ 
0750 SAAB 99 69-76 covers all models inc fuel injection. tn wie — + E 
8440 SAAB 67-79 covers all models inc Sonnet .. bim ^, 99.95 
1088 SPRITE 58-7] covers all Mk 1,2, 3 44 models .. Se $- A 
8058 SUBARU 70-77 covers all models senem $9.95 
0845 SUNBEAM TIGER reprint of factory shop manual .. Rare à s 19-98 


0489 TEMPEST, GTO, LE MANS 68-73 all models ... 


S773 THUNDERBIRD 71-77 covers all models ee ee $9.95 
8189 TORINO 68-75 all models inc Elite, Ranchero ssa "EMIL 
0912 TOYOTA CELICA 70-77 covers all models eso —M o 99.95 
0829 TOYOTA CELICA 78-79 . —— 99.95 
7127 TOYOTA COROLLA 68- 74 for all models | T کک د‎ LL. 
3812 TOYOTA COROLLA 75-78 all models plus 5- ‘spd trans... $9.95 
1738 TOYOTA CORONA 65-68 covers 4-cyl 1500 models -esee . $9.95 
0926 TOYOTA CORONA 69-73 for ali 4-cyl models inc MK Ul ............ $9.95 
0886 TOYOTA CORONA 74-77 covers all 4-cy! models... ی‎ Ie 
0754 TOYOTA CORONA Mk 2 72-75 lor all 6 cylinder models... $9.95 
0647 TOYOTA HI-LUX 68-77 covers all pick-up models . on EEL 
£524 TOYOTA LAND CRUISER 56-77 covers all models - aE $9.95 
0687 TRIUMPH STAG 70-77 . —— Wh 
1200 TRIUMPH SPITFIRE 69- 78 covers. all models . 2005500900000 E, 
1231 TRIUMPH TRA 61-67 covers all models .. E CE 
1015 TRIUMPH TRS, TRG, 67-76 al! models inc TR250 ............ s $9.95 
86593 TRIUMPH TRT 75.79 . assesses FI 
0384 VALIANT 63-67 covers all 6 & V8 models ........... ESSE RICE $7.95 
8192 VALIANT 68-76 all mdis inc Scamp, Signette sees $7.95 
0567 VEGA 72-73 all 140 CID & GT 140 CID models... 497.95 
O884 VEGA 74-77 covers all models .. م‎ TOR 
9404 VOLARE, PLYMOUTH 76-78 for ali models . a. 97.95 
1227 VOLKSWAGEN BEETLE 54.67 for all mdis inc K-G m.n $9.95 
0140 VOLKSWAGEN BEETLE 68-77 covers all models inc K-G ............ $9.95 


6010 VOLKSWAGEN RABBIT, SCIROCCO 74-79 all mdis inc Diesel .. $16.95 
1547 VOLKSWAGEN BUS 54.67 ali camper, van. transporter mdis ... $9.95 
7130 VOLKSWAGEN BUS 68.78 all camper, van, transporter madis .... $9.95 
5582 VOLKSWAGEN TYPE 3 62-73 for squareback, fastback هه‎ $9.95 


9639 VOLKSWAGEN 411 68-73 covers all E. L, LE models سس وت‎ + 95 


5778 VOLKSWAGEN 412 71-74 covers all models سس سس‎ 09.95 
85748 VOLKSWAGEN DASHER 74-78 covers all models .W............ 514.95 
9444 VOLVO P1800 60-73 all models inc E & ES s $9.95 
1722 VOLVO 122 61-70 for all models inc GT... eene 39 


.95 
1754 VOLVO 142, 144, 145 66-74 for ali models inc S & E —......... $9.95 


9558 VOLVO 164 68-75 lor all models inc fuel injection سس سب‎ $9.95 
3729 VOLVO 242, 244, 245 74-78 for all inc fuel inj models... $9.95 
8311 VOLVO 262, 264, 265 75-78 all models inc fuel injection .... 5 


CARBOOKS, INC. 


181 Glen Ave 
Sea Cliff, NY 11579 


(ES 
ا‎ RR ق‎ 


Address 


B city | E 
E state Zip bi 


li Books shipped to all parts USA/Canada (US Dollars) li 
E Olenclose full payment phone orders 516-676-8043 0 


j Charge OAmer. Express OVisa OMastercharge ü 
k 


Card 
number i 


BOOK NO. 


LONG PLAY 


10 HOUR TAPE RECORDER 


Top quality AC-DC cassette recorder, 
modified to provide 5 continuous 
hours of recording and playback of 
true fidelity, distortion-free sound on 
each side of cassette for a total of 
10 hours. Unit has many special built- 
|in features. vp supplied. 


| NOW ONLY 125.0 


Record incoming and outgoing calls 
automatically with this all solid state 

unit connected to your telephone jack 

and tape recorder. Starts recording 

| when phone is lifted. Stops when you FCC 
| hang up, making a permanent record. APPROVED Aes 
Easily installed, No monthly charges. $24.50* ك‎ 


VOX VOICE ACTIVATED 
CONTROL SWITCH 


Solid state. Self contained. Excellent 
adjustable sensitivity. Voices or other 


| sounds activate recorder. 


Uses re- 


corder mike or remote mike. 244 x 134 


x 34" $24.95" 


| MICRO MINI MIKE™ 
| WIRELESS MICROPHONE 
Among world's smallest, solid state, 


self contained WIRELESS MIKE. Mer- 
cury Bat. furn. Picks up most sounds 


and transmits without wires up to 300 
ft. thru FM Radio. Tuneable. Use as 
mike, ampf., alarm & alert system, 


baby sitter, hot line, 


3/4 x 1/2 $24.85" 
IPhone Call Adapter, 


. 2l/À x 
FCC APPROVED 


VOX, MIKE, (* plus $1.00 ea, 


ship. & hdlg.), 10 hr. Recorder (* plus $4.00 ship. & 
jhdig.). Calif. res. add tax. Mail Order, VISA, M/C, 
cod’s o.k., quan. dis. avail. Money back guar. Free data. 


AMC SALES, Dept. C 


9335 Lubec St., Box 928 


Downey, CA 90241, Phone (213) 869-8515 


f 
EZ ILLLLID 


NEW! 
A KIT TO CLEAN 
YOUR OWN CHIMNEY 


FROM THE CLEAN 
QUT DOOR 


ONE TIME, EASY, DO 
IT YOURSELF INSTAL- 
LATION 


KIT INCLUDES: 
Heavy Duty Brush 
All Hardware 
Instructions 


STD KITS: 

Heights - 25'&36' 

Flue Sizes - 8" x8" 
8” x 12" 


OPTIONS: Caps, 


Heights, Flue 
8 Sizes 
— PRICES: 


$100.00 - $150.00 


NEFF'S NIFTY CHIMNEY CLEANER 


BOX 308 


MCGRAW, N. Y. 13101 
1-607-836-6062 or 1-607-836-6760 


182 | POPULAR SCIENCE 


a‏ قد 


e 
Controlled 
e Buy Factory Direct and Save 


ALCOHOL FUEL! 


“MANUAL FOR THE HOME e Easy Homeowner Installation | 
AND FARM PRODUCTION OF ELPMATE Eun Ce En Baroda, MI — 


ALCOHOL FUELS" : a ; 
by 5. W. Mathewson NE UTTNG. HIGH LIMI 
able language, this comprehensive modem eno» CHAIN SAW 


manual contains everything you need to 
know to produce cheap, efficient fuel from Em —"Z m 
almost any agricultural material." Im B dl ond ios up to 30 fest or higher. | 
| 1 tety d tr th round, 

Chapters on: U. S. GOVERNMENT REG- ” €) New chain blade nas ail the tas 
ULATIONS, FUEL THEORY, MODIFYING | “Ne. blade. but has been redesigned 
ENGINES TO BURN PURE ALCOHOL, | E. M" Lor Dane HM Mn ب لا يحو‎ EE 
GASOHOL, WATER INJECTION, ECO- ~ D CHAIN SAW quick’ us سي‎ 
Wa c paw. E 
Š | I de E Ma MS more balancing on hazar- 

TION, and MUCH, MUCH more . . E 3. — P ا‎ tine over me S: you 


le eet Son" to earth Bee for mashing | D. ince each nd. The flexible 22^ chain = 
and fermentation equipment from 55 gallon RA blade quickly cuts through even | 
drums . . . plans for an efficient, high PIENE the imb to avoid eekback s 
volume still and reflux column from com- E 139 Eee? AMAZING tool comes com- 


mon hardware and plumbing items . . ade Two "28 tool polypropylene con- 


PLUS special plans for a continuous feed ; : » 5 M lo. ما مدي‎ 
dicia pis + ol is. 2 1 F 8 Salely throw weight. 
$12.95 postpaid RU e instructions. 


l ar WE p Ful 20 day money back 
e pe ae 4 pt “ony $19. $19.97 qe $3 pan go eter O.or charge Master | 
C.O.D. orders a ecented | E "MAKES A GREAT GIFT! immediate shipment. mal 
Money back if not satisfied. "T Dept. PS-580, 1118 W. Lake, 
: z HOLST, INC. Box 370, Tawas City, Mich. 48763 


The Amazing 
Stirling Cycle 


7lA4 RE 


Heat is the only fuel | required! 


Silent A marvelous opportunity to acquire an early 
l model Stirling Cycle Engine and acquaint 
_ Safe yourself with little known facts about a prod- 
١ uct of the past that may well hold promise 
for the future. 
1 The average person has never heard of the 
J Sürlng engine, so the sight of one quietly 
running with heat as its only fuel will at first 
amaze them and then excite their imagina- 
tion. ‘This is the first in a family of six differ- 
ent desk-top model hot air engines to be 
issued during the next three years. 
Experimenters e Hobbyists' Power Source 
Wm Students e Collectors e Model Engineers 
BTUENGINES: ^ lo AEN 8: | An easily read, lavishly illustrated, 128- 
— 0 page book accompanies each engine or 
may be purchased separately. 'T'his pub- 
lication, the first of its kind, takes the 
reader on a 160-year tour through the 
world of Stirling Cycle Engines. Illus- 
ALL METAL trations include the Stirling, Roper, 
SPEEDS TO 1000 RPM Heinrici and the amazing new Stirling- 
BUILT-IN ALCOHOL BURNER powered Ford Torino! 


EÊ) solar Engines » 2937 W. INDIAN SCHOOL RD., PHOENIX, AZ 85017 U.S.A. (602) 274-3541 
PS-5 Please send me: ل‎ ... Engine and Book © $38.50...$ 


Fully 
Tested 


i 

| Enclosed: 
| O Check O Money Order كب‎ ++ Book (separately) © $ 5.50. . . $——— i 
| Charge My: f Piomwssie oy Heel ged poses | | 

American Express [] VISA nternational (airmail) please 

i Diners Û Master C arge $11.00 for Engine; $2.00 for Book only.) TOTAL لل‎ ; 
| ل‎ SIGNATURE | ! 
| INTERBANK NO. | 
| NAME (PLEASE PRINT) | 
| caro wo. ADDRESS a i 
1 EXPIRATION DATE city | STATE ZIP l 
—— ساس‎ — — — — CREDIT CARD BUYERS DIAL: (800) 528-6048 2 —— ل —— — — س‎ 


AMAZING PORTABLE PEDAL PUMP 
BLOWS UP ANYTHING 
FAST and EASY with 
SIMPLE FOOT PRESSURE! 


m ` BUILT-IN 
Em. / — Ww, PRESSURE 
6 4 - A GAUGE 


— i B PUMP 
e i Gives 
Up To 
100 LBS. 
Pressure 
Instantly 


e 
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Just step on the foot pedal to blow up anything inflatable. Easy-to-read built-in Pressure 
Gauge prevents over-inflating. Rugged metal pump is made to last for years and is completely 
portable. Folds flat for easy storage. Flexible 24" hose comes complete with airtight, quick- 
lock tire clamp plus Free set of nozzles and valves to fit other inflatables. 


30 DAY TRIAL OFFER! MONEY BACK GUARANTEE! 
Take advantage of our Sale Price. Mail coupon today. Just $9.88 each or order two 
for only $18.88 and SAVE more! If not completely delighted, return in 30 days for full 
purchase price refund (except postage & handling). But don't delay. Mail coupon 


als 


today! © 1980 National Home Products, 60 Wilton Rd., Westport, CT 06880 
INFLATES Auto, Bike & Motorcycle Tires . . . iier pi MAIL NO-RISK COUPON TODAY ا‎ 
Air Mattresses, Rafts & Beach Toys... Footballs, 1 0 Westport, CT ris 8 
Basketballs & Soccer Balls . . . Toys & Balloons! - Please rush me the Portable Pedal Pump(s) ordered below. : 
" ! — g f | am not completely delighted | may return within 30 g 
i GASOLINE g days for full purchase price refund (except postage. & han- g 
| g dling. 1 
SAVES & MONEY! - — —.— ONE Pedal Pump $9.88 plus $2.00 Postage & Handling. g 
9 E (Total $11.88) W 
a1 T 8 .— . SAVE! TWO Pedal Pumps ONLY $18.88 plus $3.90 Post- 8 
You get more miles per j age & Handling. (Total $22.78) — : 
gallon if yo ur ti res are : praece CORE add 7% sales tax. Check 1 
| properly inflated. Pressure £ Charge My: C) Visa [J Master Charge : 
E ud d$. mm E RTL: ae 8 
Gauge on pump tells you e 
. E 0 ü i — 
more air! City —  — ÁÉ Ssaie—— Zip 


| Let Belsaw prove YOU car 


Earn Up To | H 


FULLTIME f 


SHARPENING BUSINESS! 


On our You risk nothing by accepting 


this offer to see how easily 

30-DAY you can turn your spare time 
into big Cash Profits with your 

E own Complete Sharpening 

3 Shop. No selling . . . no pre- 

vious experience needed. Our 

TRIAL famous Sharp-All and show- 
| ' how instruction set you up to 
make $200, $500, $700 a FE 
U month CASH sharpening Saws, 
———— —* Knives, Scissors, Lawnmowers, 


as | Shop and Garden Tools . 


| all eating edges. 


Send for all the facts! 


Our Free Book tells 
how to start a profit- 
able, lifetime home 
sharpening business, 
how we help you grow, 
m how we'll finance you. 

Send for FREE details -mail coupon below or postcard TODAY" 


BELSAW SHARP-ALL CO., 7018 Field Bldg. Kansas City, Mo. 64111 
No Obligation...No Salesman Will Call 
BELSAW, 7016 Field Bldg., Kansas City, Mo. Batlle 


* YES, [ ] : 
: please send me the FREE BOOK that gives full details. . 


: : 
e Name Please Print’ à 
E 9 
@ Address . 
r " 
© City-State . - چچ چچچ‎ 
AENMSNEEEFEEREEEERNENEEENEEZNZRLIENEEEEENI 


| Jotul, 
the ultimate 
in woodstoves 


introduces 
The Elg" 
For more information, send 
for our free brochure, or send 


51 for the Art of Heating with 
Wood. 


QP KRISTIA ASSOCIATES 

Q^ 343 Forest Avenue 

(OY P.O. Box 1118, Dept. ps5 
Portland, ME 04104 


FILLING EASY 
FUNNEL 


“GAS IS GOLD” — 


"DON'T SPILL AN OUNCE” 
THIS UNIQUE" NEW 
“FILLING EASY FUNNEL” 
WITH ITS LARGE MOUTH 
OPENING ATTACHES 
PERMANENTLY. TO YOUR 
LAWNMOWER TANK AND 
ELIMINATES THE MESSY, 
DANGEROUS AND WASTEFUL 

SPILLAGE OF GASOLINE. - 
Fits most; . e onm 
LAWNMOWERS EDGERS CASS 
ROTER-TILLERS | 
GO-CARTS WOOD-SPLITTERS 
CLIP AND MAIL TO: 
WHIT-CO. Dept..PM 
P/O Box 433 Wetumpka, Al. 36092 


Please send me funnel (s) 
at 4.95 p.p. each. 
Send check, money ordér or bill 


my Master Charge —— Visa 
E Lá Ep. daté 
Signature, 


Add 1.00 postage 
& handling 


NAME 
ADDRESS 


CITY STATE مس‎ ZIP 


NEED THREE PHASE POWER 


SER" allows you to.operate three ONLY 
shave motors 4 thru T+ horsep pid er from 220 
volt single phase power sources, — heavy 159% 
duty — patented unit built to sien: i years of 
satisfactory service. Satisfied users worldwide since 1966, 
Free literature furnished on request. Telphone 305-862-3038, 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


New Inject-An-Edge Kit 


SHARPENS ANY 

ELECTRIC RAZOR 

FOR GUARANTEED 
| SMOOTH SHAVES! | 
| ə Amazing Liquid Sharpener | 


& Lube Now Available 
Alter Years of Research 


e Also Sharpens 
| Electric Hedge 
Trimmers & 

Carving Knives 


Amazing Inject-An- 
Edge works from the : 
outside to sharpen any =. ~ ۴ 
electric shaver—single D^ Exxxs 

١ or multiple head, rotary 
or conventional, man's 
or woman's. Simply 
apply Inject-An-Edge 

| sharpening compound and 
run shaver for 1 minute. Blades 
turn razor sharp like magic! Comes with 
separate Inject-A-Lube. Also sharpens 
electric hedge trimmers and carving 
knives. Only $5.98 each "Edge & Lube" Kit 
+ $1 postage & handling. 2 kits on $9.98 
+ $1.50 post. & hdlg. Res. of CA, CO, FL,IL, 


NY, PA, VA, VT, WI add applicable sales tax. 


POPULAR SCIENCE INJECT-AN-EDGE, 
Dept. 580, P.O. Box 5220, 
Grand Central Station, New York, NY 10017. 


| RICKA DUO-WHEEL CONVERSION | 


KIT AND FIBERGLASS FENDERS 
The ultimate 
in safety 

protection for | 
your family. 

RICKA MFG. 

| | DEPT. RPS-5 

O n Eo Pequot Lakes, MN 56472 


New wide lire adap- 
ters & fenders to fit 
most mini - 4%, M & 
5 1ton trucks. Simple 
bolt on installation. 
Increases traction, 


BEN tire capacity & life. 


Cards; stationery: envolopar: ad- 
vertising; labels; tickets; QSL cards; 
announcements; greeting, sympathy, 
prayer cards; tags, etc. Save money. — MESES 
Own a Printing Business. E 

We supply everything direct from 
factory. Easy instructions. Also 
raised printing like engraving. 
Have home shop. Add to income. 
Send 25¢ for catalog. " E 
Kelsey Presses, 80-CE Meriden, CT 06450 


TRAILER FOR THE 80's — Burro Travel Trailer kit sleeps four. Usder | 


E 1,000 lbs. Fiberglass. Ready to tow. Finished interior only. Write Burro 


PS-5, 14143 - 21st Avenue North, Plymouth, MN 55441. For full cotor 
catalog sand $2.00 to cover postage and handling. Dealers Wanted. | 


ROLL TOP DESK PLANS 


Youll love building this beautiful 
Antique-Style Roll Top Desk! You'll 
love using it too! Double Pedestal 
Desk, 34" deep, 54" wide, 52" high. 
All curve profiles included with these 
detailed plans. Add a luxurious touch 
of the past to any room, with this 
magnificent showpiece built by You! 
COMPLETE PLANS: $7.95. BLENVALE | 
PRODUCTS, Dept RT5, Box 358 Sta- 
tion D, Toronto, Ontario MBP 3J9 | 


Edmund Scientific 
Catalog 


Explore Astronomy, Biofeedback, 
Optics, Lasers, Magnets, Weather, 
Magnifiers, Microscopes, Photo- 


graphy . . . Over 4,000 Fascinating 
Products in Our FREE 100 page color 
Catalog! Send for your FREE 
Edmund Scientific Catalog, Today! 
38 Years Of Service! 


O Yes! Rush me your FREE catalog! 
Name 


Address 

City 

otate | Zip — 
Clip and Mail Coupon Today to: 


Edmund Scientific Co, Dept. 2020 N-10 
Edscorp Bldg., Barrington, N.J. 08007 


Mo 156 “1980 Edmund Scientific Co 


184 | POPULAR SCIENCE 


FINAL CLOSEOUT 
VIDEO GAMES - 
Pl 


Does not 
include 


| TV set. 


3 


at 


American Made! Co 
With 1 Year Warranty! [: 


SPECIFICATIONS 
CPU: F-8 microprocesor, B bit. 
Memory: 1K byte RAM, 4K byte ROM. 
Inputs: 36-key keyboard with 71 input 
symbols; 2 joysticks (can accommodate 
up to 4 joysticks); cartridge programs 
with 2K to 8K memory. 
Outputs: Standard TV signal (RF) in- 
cluding 16 colors and sound; receivable 
on channel 3 or 4. 
Expansion socket: Includes lines for 
data transmission, reset, interrupts, bi- 
directional sound, power for add-ons. 
Power: 120V AC, 10 watts typical pow- 
er consumption. 
| FCC and UL approved. 


It’s the same computer 


10,000 transistors, on a pure silicon wafer half the size 
of your fingernail, perform 500,000 instructions PER 
SECOND!. Using pre-programmed cartridges, Video- 
Brain provides you With a wide variety of exciting and 
challenging qames for entertainment and education! 
HERE'S WHAT VIDEOBRAIN CAN DO 
WITHOUT ANY CARTRIDGES: 
Use as Family Message Center! Type your messages 
into VideoBrain. When family members come home, 
they can turn on TV and see messages displayed. 
Messages can also be programmed to appear on TV 


R ' 1 | p? t af screen days, weeks, or months later by utilizing the 
eg U a r e i al g accurate clock function of VideoBrain! 
O 4 0 0 0 0 Use for Fine Tuning TV! 16 pre-programmed pure color 
ver = bars can be utilized for true adjustment of color TV. 

' — FUN, ENTERTAINMENT AND INVESTMENT DATA 
OUT THEY GO AT ONLY: WITH SLIDE-IN CARTRIDGES! 
nl i 1 VideoBrain game cartridges provide unending hours of 
fun and excitement with a wide variety of fascinating, 
video games that display in color on your color TV 
(black & white on B&W TV). There are levels of skill for 
every member of your family! 


For educational purposes, we have cartridges that 
make learning fun for children. The TV display encour- 


ling, and teaches them to read music, compose tunes! 


For money management, we have cartridges that help 
analyze your financial ventures! 

ALL CARTRIDGES NOW AT ABOUT HALF PRICE! 
Price includes computer console keyboard, 2 For brief description of all cartridges, see order form at 


ages them to increase abilities in math, typing, spel- | 


BANKRUPTCY 
and Financially 
Distressed Merchandise! 


We are authorized liquidators of large 
inventories that must be quickly sold at 
sacrifice prices because of: 

Bankruptcy 

Sheriff's sale 

Bank loan foreclosure | 

Insurance claim salvage E 

Manufacturer's overproduction 

Last year's models | 
If your company finds itself in any of 
the situations listed above and is forced 
to sell large inventories for immediate 
cash, call us. Only products in perfect 
operating condition (or slight blemishes 
that do not affect operating efficiency) 
will be considered. 


fun-filled form of family entertainment! Even 


their regular high retail prices they have 


been runaway best sellers all across the na- 
tion! NOW . . . get the VideoBrain entertain- 
ment system at a fantastically low liquidation 
price that is actually far below dealer cost! 


VideoBrain was designed as a sophisticated 
home computer and video games system. Our 
recent national ads offered it mainly as a com- 
puter system at a liquidation price of $164.00. 
Those ads sold out all our computer-type car- 
tridges* (plus most of our VideoBrains)! But 
j E. we still have VideoBrains left AND supplies of 

NM Td | - j ZEN the game and investment analysis cartridges! 
mes nue EE ف فار‎ “ee So we slashed our previous low price even fur- 
| ١ ther to sell out our final stock. Order today! 


shown on the cover and inside article of the 


March ^79 Popular Science and also featured in a Fall ^78 Video Magazine article! 


es —— — See ee —  —MÀ o‏ چ کے تک Á——‏ س 


C.O.M.B. Co./ Authorized Liquidators Dept. B-58 
| 3258 Minnehaha Ave., Minneapolis. MN 55406 


Enclosed is my check or money order. Send the 
VideoBrain keyboard console for only $88.00 plus 
| $6.00 shipping. handling. Also send cartridges | have 
indicated below, at additional cost listed for each one 


| Reg. $20.00 cartridges. NOW ONLY $12.00 


| O PINBALL: For pinball fanatics. Exciting color, mowe- 
ment and sound. 
] ل‎ BLACKJACK: Card-style game of chance and skill 
| for 1 or 2 players. 
| [I WORDWISE 1: Builds vocabulary and spelling skills 
| with word game on TW. 
' LJ WORDWISE 2: Teaches typing with 3 exercises for 
| beginners. Has an interesting word game, too. 
| O VIDEO ARTIST: Create designs in 16 colors. Quad- 
| ruple into a kaleidescope and put it into motion. 
[IMUSIC TEACHER: Learn to read music. Compose 
tunes on TV screen. VideoBrain plays them back! 
| riMATH TUTOR: Makes learning fun! Student works 


| out arithmetic problems on TV screen. 


| Reg. $30.00 cartridges. NOW ONLY $15.00 

| O GLADIATOR: 384 action packed games in versions 
with ancient, modern and future warriors. 

C CHECKERS: Popular game of strategy with 4 com- 
puter opponents of varying degrees of skill. 

i [LJ VICE-VERSA: Based on fascinating Oriental game 

i of "Go." Choice of clever TV opponents. 

` CJ LEMONADE STAND: A game that teaches basics of 

small business management. 


joystick game controls, RF switch box, an AC right. IMPORTANT! Orders for cartridges must be | 


power adapter, instruction manual. Nothing placed at same time as order for VideoBrain computer 
else has tobe purchased for hookup to your TV. console. We can NOT guarantee availability of car- 
tridges at a later date! 

VISA, Mastercharge, AMERICAN 


* NOTE: If you desire to use VideoBrain as a sophisticated home 
in edat Tow Free phone STRESS computer, it is still possible to find the necessary cartridges and 


attachments at some electronic stores even though we are sold out 

800 328 5082 — Check the stores. And compare our amazingly low prices to prove 
"a “i / dne ١ the huge savings we offer you! With proper cartridges and acces- 

In Minnesota call Valor VISA Sories, you can store data on ordinary audio cassettes, access data 


collect: 612-729-2345 of timeshare computers across the nation by phone, manage and 
analyze investments, get printouts of data, etc. 


C Q M E C 3258 MINNEHAHA AVE. S. 
niie Os 0570 m 
THE NATION'S LARGEST AUTHORIZED MAIL | e 


ORDER LIQUIDATOR OF CONSUMER PRODUCTS TOLL-FREE: 800-328-5082 


Copyright 1979 C.O.M.B. Co., Inc. 


f Address 


١ FOR FINANCIAL ANALYSIS 
[]FINANCIER: Computes complex data relating to 
i principal, interest, annuity, monthly payments, net 
value, future value, depreciation, etc., of financial 
transactions such as loans, savings, investments. 
Lets you use VideoBrain as a calculator with TV 
screen readout so you can add, subtract, multiply, 
| divide large and small figures! 


i List price: $70.00. NOW ONLY $35.00 


| O My check or money order is enclosed. 
Charge to my: J VISA L]Mastercharge لأا‎ Am. Express 
Acet. No. LL — — Á————— EXT 
| PLEASE PRINT CLEARLY: 
Name 


| City HA TUSCE Sa CAE State 


ZIP. LL  — چ ا‎ 


Dr. Watt is no fly-by-night 


energy saver. 


The National Aeronautics & ner Con f 
Space Administration holds the ا‎ NTO DA 
basic patent.* Their device was ع‎ 
developed to get the highest effi- 
ciency possible out of motors 
which would run on solar energy. 

EnerCon, under licence from 
N.A.S.A., developed Dr. Watt to cut 
the power used by induction motors 
of ¥2-hp., or less. The kind that run home 
appliances. Your refrigerator and freezer. 
Your washer and sump pump. The power tools 
you have in your workshop. 


Dr. Watt doles out power. = 


The motors in your home don't need all the power they pull all the time. 
For example: Your washing machine's motor runs "full blast", even when 
you're doing a light load, even when the tub's not turning. It doesn't have 
to pull all that power, but it does. Dr. Watt measures the amount of power 
needed, cuts it down to the minimum, and delivers only that power to the 
motor. 


Reduce kilowatt hours up to 6076. 


Depending on the function of the motor, you can save from 10% to 60% 
of the power it is using now. The motor will run quieter, cooler, and last 
longer, too. 

Start to save today. Order Dr. Watt now. If you're not satisfied, for any 
reason, return the unit for a full refund. 


Please send me (Number) . Dr.Watts @$29.95 ea. (Ohio residents add 


Name 


Dr 
ATT 


Address__ 
City State. Zip 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
- Or you may order via our TOLL FREE NUMBER: 
| 

| 


800-321-3526. Ohio residents call (216) 585-0610. 30044 Lakeland Bouvelard 
*Licensed from N.A.S.A. Under Patent $4,052,648, Wickliffe, Ohio 44092 
ep 


i MU"‏ رسو وسرت a‏ ا را ا 


Custom Quality FOLDING 


Rockwell 
Palm grip 


SPORTSIVAN'S KNIFE 


An outdoor Pocket Knife with features 
Pd raur times the price 

eturn tor replacement if plus 50€ postage 
broken within 10 years. RS PT E 


HANDMADE STYLING AES CRT 
e Solid Brass \ MONEY BACK 

Bolster & Lining © GUARANTEE. 
e Rosewood Handle 


Stan 
well 


e Sharp Stainless Steel “pocketable 
Safety-Locking Blade E Oi 
EGBERT Co. Dept. Ps-50 Yo, open) 


11055 Sunset Blvd. “ 
١ Los Angeles, CA. 90049. 


412% sales tax.) Plus $2.95 postage and handling. $ ^ Total. 
Enclosed find my O check O money order. 
Bill my O VISA or O Master Charge, Accounts Exp. date | 


€nerCon Inc. 


Bloc Sander— 
Ign for one hand 
use, Thumb control switch, off- 


= asas esses 553.98 


4 SILVO (BRAND NAME) TOOL CATALOG 
ÍTHOUSANDS OF EXCITING TOOL VALUES: 


SILVO HARDWARE CO. 


2205 Richmond St, oR. PS0-5, Phila., Pa, 19125 


Build this beautiful | 
Dome Home by 
yourself! 


The least expensive, most 


malae. = home ; 
available. 7 


ss 


Mantaray Domes geodesic shell package can be dani 
assembled by one or two people in a few days with 
ordinary household tools. Our unique, patented system 
Is a dramatic breakthrough —makes home construction 
a snap. No skills necessary. 
Your Monterey Dome home costs significantly less to 
build than a conventional home, yet meets or surpasses 
| all building codes. It will also save you upto 50% or more 
on heating and cooling costs. Prices start at $3795. 
| Many home packages are available ranging from 7OOtOo 
4.500 square feet. 


هته 


MONTEREY DOMES 
Dept. 225 P.O. Box 5621 © Riverside, CA 92517 


| 


C] Please rush me your new 96 page full color Catalog 
i 6 and Plans Book. | am enclosing $4.00 i 


Send for our all-new color 
Catalog and Plans Book— | 
96 fact-filled pages of excit- 
ing. afforable homes. 

Write today! 


Also send me the Monterey Domes Assembly 
Manual for an additional $5.00. 


CITY, STATE, ZIP 


Mail To: Monterey Domes, Dept. 225 
P.O. Box 5621, Riverside, CA 92517 


GRIND-O-FLE X. 


ABRASIVE 
FLAP WHEEL 


Thousands of flexible abrasive cloth flaps per 
minute sand exterior painted surfaces—tflat, round 
or slightly curved. Eliminates tedious hand sand- 
ing or wire brushing, Mounts on 14" and 3" drill 
motors or bench motors. Works equally well on 
wood, ornamental iron railings and gutters, Grind- 
O-Flex, the flexible abrasive wheel with hundreds 
of uses for home and shop. 


A MERIT ABRASIVE PRODUCTS, INC. 


Box 5447, 201 W. Manville, Compton CA 90224 
ware, hbme center or lumber 
yard, mail orders accepted. 
Order two wheels save 60Ê .. a ,,,510.38 
Order three wheels save $1.50. ener hs ..$14.97 


ORDER YOUR 5" ay WHEEL 
Available in the following grits: 
Add $1.00 for postage and handling. 


If not available at your hard- 
00 EACH 
: coarse Û meoium Û rine 
Û FREE HOME WORKSHOP BROCHURE "Ps NF ٠ 


Bankruptcy Liquidation! 
AT FAR BELOW DEALER COST! 


PUBLIC NOTICE! 


Bankruptcy and Financially 
Distressed Merchandise! 


We are authorized liquidators of large inven- 
tories that must be quickly sold at drastic price 
reductions due to a variety of reasons, such as: 
Manufacturers’ overproduction, discontinued 
items, last year's models, bankruptcy, bank 
loan foreclosures, plant closings, etc., etc. 


If you know of any company in a financial situa- 
tion that requires them to liquidate huge inven- 
tories for immediate cash, phone us Toll-Free: 
800-328-5082. Only products in perfect oper- 
ating condition will be considered. 


-———À— 


جل a‏ لب يك اجن لحو ان و لو نا يعد مويه E‏ و Aja‏ 


IT ERI 


Choice of 5-ft. or 6-ft. 
models. Perfect sizes 
for a family room! 


U.L. approved - 
+ motorized | 
electric 
blower! و‎ 


Loads of fun! High speed action 
and excitement for the entire family! 


Manufactured by Armac of Chicago, makers of the famous "Minnesota 
Fats" line of billiard tables. Bankruptcy forced the liquidation of Armac 
products at a fraction of normal value in order to pay off debts. Their 
loss is YOUR BIG GAIN! We are authorized to slash prices drastically on 
a limited supply of their great Air Hockey games! 
You'll enjoy plenty of thrills, plenty of fast-moving competitive action 
with this exciting Air Hockey game. It's loads of fun for every member 
of your family. And it's available in either a 5-foot or 6-foot model to fit 
neatly into a family amusement room. 
The UL approved electric blower sends air shooting up through more 
than 2000 tiny perforations in the sturdy, 34" thick melamine playing 
field. This provides a smooth-riding cushion of air for fast-moving puck 
action! Fina quality construction. Includes 2 goalies and 4 pucks. 
Don't delay! We priced them extremely low to sell them fast. When we 
sell out, they're gone for good. No more will be available to us. 


This bankruptcy 
liquidation is ac- 
tually priced at 
LESS than manu- 
facturer's cost 
in order to sell 
out fast! Don't 
delay. Order today! 


Credit card customers can phone their order: 


mee Toll-Free: 800-328-5082 
In Minnesota, call collect: 612-729-2345. 


| C.O.M.B. Co. / Authorized Liquidators Dept. B-114 
3258 Minnehaha Avenue S., Minneapolis, Minn. 55406 
Please ship the Air Hockey model indicated below. | will pay shipping charge to the driver 
upon delivery. (Allow 5 weeks for delivery. If paid by personal check, allow additional 2-3 
weeks for check to clear.) | 


O 5-ft. Air Hockey at $55.00 O 6-ft. Air Hockey at $75.00 
| O My check or money order is enclosed. 
| Charge to: LJ Mastercharge O VISA [] American Express 
C. O. M. B. Co. (iit NEU S 
| PLEASE PRINT CLEARLY 
THE NATION'S LARGEST AUTHORIZED MAIL Name 8 
ORDER LIQUIDATOR OF CONSUMER PRODUCTS Address. 
3258 MINNEHAHA ; MINNEAPOLIS, MN 55406 i City 
Phone: 612-729-2345 Toll-Free: 800 328-5082 . State 20)IP — | Phone 


Copyright 1980 C.O.M.B. Co., Inc. 


Train 
FAST 


at Home! 


If you enjoy fixing things, you're a “natural” 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 


COLLECT CASH PROFITS ALMOST AT ONCE! 


You're "in business" ready to make $5 to 
$10 an hour a few days after you begin 
Belsaw's shortcut training. Easy, illustrated 
lessons complete with ALL practice equip- 
ment PLUS 


6 ALL TOOLS YOURS TO KEEP 

© KEY MACHINE YOURS TO KEEP 
@ EXPERT PERSONAL ASSISTANCE 
© BUSINESS-BUILDING HELP 


TO KEE! KEEP! 


‘Gan add $2: $25 
ito $40 a week 
—— (4 to your in- 
— 5707 وه‎ come...and 

— a doesn't cost 
us YOU a penny 
ai extra! 


Solar Energy & 
Beauty Too! 
HOME OR BUSINESS 
Now You Can Bulld 
Your Own Solar Collector 
Step By Step Complete Plans Include: 
(Parte List, Instructions, Detalied Drawings) 


—ORDER TODAY — 
Check or Money Order Only $8.95 


a a ae a توي‎ a ee Peres m es Ss e 


49 ENERGY UNLIMITED “4, 
ROUTE 5 - BOX 412, DYERSBURG, TN 38024 

Name 

Address 

Cily 


£d 


PILOT'S GLASSES AT 
UNBELIEVABLE PRICES! 


«Impact Resistant 


e Handcrafted 

» Polished Glass Lenses 

e Hardened Metal Frames 
* Money Back Guarantee 


To order, send check or money order (include $1.00 


for postage and handling) to U.S. Optics, Dept. 308, 
P.O. Box 14206 Atlanta, GA 30324. (Please specify 
gold or silver frames.) SPECIAL: Order now and get 
WO PAIR for $13 plus one dollar handling charge. 


FREE! During this limited offer. 
Deluxe velour lined protective case. A $3.00 value. 


LIMITED OFFER FROM U.S. OPTICS 


, but BADGE-A-MINIT is your part- 
b a d a 3 ae dei el P or ss Too i ner in the fight against inflation. The. 
th, thanks to = demand for pin-back badges 
Maur AE I des and buttons is bigger than ever. 


Glen Johnson, La 


Make Up to $10 an Hour—even while learning! 


‘Bea LOCKSMITH! E 


NOW YOU CAN MAKE 


EXTRA INCOME 
$17.95 GETS YOU STARTED 


left me | 


"War injuries 


Cash in on the coming elections. 

| Mew starter kit has everything 
you need to get going for only 
$17.95 plus $1.75 shipping. (Ill. res. ie 
add $.90 tax). Write for FREE, New 64-page, full” ¥ 
color — MM with money-making ideas. 


work is fascinating. 
it anybody can. 
s mad; Kan. 


t. PS-50 
61301 - 


BADGE-A-MINIT, Ltd., Box 618, 


Civic Industrial Park, LaSalle, | 


enable you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing it. So can YOU. 


MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time —or in your own full-time 
business. Ideal for retirement—good jobs, too. 
BELSAW INSTITUTE, 1116 Field Bldg. 


Kansas City, Mo. 64111 
Accredited Member NHSC, 


N. Hunt, Wilmington, Del.—'! make $50 a | 
week extra." 

R. Davis, St. Louis, Mo.—‘'l cleared $110 last 
Saturday.” 

Ed Boyle, Pittsburgh, Pa.—''My business going 
FREE at top speed. I'm moving to bigger quarters." 


THE WORDEN SYSTEM 
SECTIONAL LAMP SHADE FORMS 


Simple - unique - con- 
structio method. Make 
beautiful Tiffany style 
lamp reproductions. 
j Over 70 ANTIQUE De- 
| signs. At most stained 
glass shops. Big illust- 
rated color catalog. 


$1.00 PPD (509)-854-1557 


EM  H.L. Worden Co. PS 80 
» P.O. Box 519 

$4 118 Main Street 
Granger, WA 98932 


BELSAW INSTITUTE, 1118 Field Bldg. 
Kansas City, Mo. 64111 


Rush FREE book, "Keys to your Future." a 
Name 


Components 


Clock Movements: Battery, Quartz, 

Address Electric, Urgos catenins. Trent: 
; ‘ father, Westminister & Triple Chime, 
City State. Zi p 8 Day Key Winds & Westminister, Bim 


ams, Barometers, , Bezel, Paper 
dials, Hands, Brass & Plastic Numbers 


NEWPORT ENTERPRISES, INC. DEPT C - 
2313 W. Burbank Bivd., Burbank, Calif, 91508 


Mail coupon plus $6.00 
| and we'll give you a 


Sight & Sound . 
Introduction to. 
the Most Advanced 
Do-it-Yourself .. 
Organs 
You'll get a Wersi Demo Package —the LP 
. "Wersitime 2", plus a 104-pagefull-color => .. 
catalog. The quality recording and literature 
introduce Wersi's complete line of build-it- . 


_ yourself keyboard Instruments. Your first 
into a sound hobby! 


VA ااا‎ ,j — | —— 
| Benet. Accredited NORTH AMERICAN SCHOOL OF DRAFTING, Dept PCD HOTA 
500 Campus Dr., Newport Beach, Calif J 


— ee ee ee ee ee ee ee ee ee ee ee ee ch, Calit. 32665 4 


OF ARIZONA 


E EW! BARRACUDA 
E 4 2-way stretch Fish- 
5 4 skin (nylon/lycra) 
Z4 Featherweight, 
M' contour tailored. 
Indian Pictegraph 
Brick Red, or solid 
EB Black, White, Beige, 
Lt. Blue, Sea Blue, 
hocolate, Red, Wine, 
B His S,M,L. 10.508 
T Hers 6-12 26.00 8 
—— Plus 75¢ shipping 
Send 1.00 for COLOR PHOTO 
CATALOG of His'n Hers Bikinis. 
PARR Dept.6 3903 N. 16 St. 
Phoenix 85016 (602-244-4861) 


IE 


a] 


Î Record telephone conversations in your 
Î office or home. Connects between any 

I cassette or tape recorder and 
J telephone or telephone LINE. St: rts 
] automatically when phone is answered. 
Records both sides of conversation. 


Melbourne, FL 32901. P 
| and other sped For catalog of transmitters, voice scramblers 
| | 0 | MI 


J Stops recorder when phone i is hung up. i Wersi Electronics, Ine Wersi Organs & Kits l 
| This device is not an answering service. | Dept. 31 Dept. 31 — JE 
- | 1720 Hempstead Road 14104 E. Firestone Blvd. I 
Super Powertul | Lancaster, PA 17601 Santa Fe Springs, CA 90670 ; 
` Wireless Mic i Enclosed is $6.00 for my Demo-Package (LP with 104-page | 
J 10 times more powerful than other mics. y color catalog.) ] 
q Transmits up to ‘4 mile to any FM radio. |] d 
| Easy to assemble kit. 15V battery (not incl.) MM 1 i 
Î Call (305) 725-1000 or send $18.95 + $1.00 shipping peritem DE | , "ame لس ل‎ —— s I 
| to USI Corp., P.O. Box I Address |... ل‎ 
| | 
i ل‎ 


Sa! aeec—-— 


ial items, enclose 32.00 to US Cc p. 


City . 


— ——— Án" 


STOP 'EM COLD! 


HOME 
BURGLAR ALARM 


SYSTEM 
E Simpe, effective, low 
cost 
Easily obtained parts] 
Save hundreds $ 
do it yourself 

© Install with simple tools 
Send ONLY $2.95 for com- 


plete STEP-BY-STEP instruc- 
tions, diagrams, parts list. 


pnd to: ara Ind., P.O. Box 714 
So. Amboy, N.J. 08879 


2 
Waterproofing 


5-2 Seal-Stain 


ne can instead of two for total all-weather protec- 
ion. Rich, deep penetrating stain. PLUS icon easi 
Vater Seal in one easy application. Works grea 

n wood, concrete and masonry, Interior oe ie t€ 
orior. Delivers years of colorful protection without 
hipping, cracking or peeling. Choose from 24 
nhancing colors—solid or semi-transparent. 


A. THOMPSON CO. INC. Manufacturing Chemists 
13 Market Street, 15th Floor Since 1929 
an Francisco, CA 84103 — . Write For Brochures 


110 VOLT s C. GENERATORS 


d$ $6.50 for Postage a T & a per unit. 
RMA-BILT 
Box 7160PS, 1 jn rie TX 79109 
Phone: 806 [352-2761 


i st SOLAR POWERED WATCH 


NOW. .Space- Age technology gives you the watch 
aan GATE TODAY ! A multi-function L C D 


a U 
4 QUARTZ WATCH POWERED BY SOLAR — 
d Q^ ENERGY ١١ has a SOLAR CELL that converts 


2095. sun and indoor light into ELECTRIC POWER | 

Functions include: HOUR. MINUTE. SECONDS, 
AUAM MONTH. DATE and BACKLIGHT for night usa. 
Please include 22.50 for postage & handling. 


MD TO: Sotarite Enterpr ises, Dept. A2, Box 640, Plymouth, MI 48170 


Always Include 
Your Zip Code 
When Answering Ads 


è the SOLAR PATHFINDER'"instrument 
Y DAY, ANY PLACE to find the NUMBER OF BTU's of 
R SAFT PER DAY by mo. for the ENTIRE YEAR at THAT SITE 
Scientifically CORRECTS FOR ANY SHADING at ‘the site 
COVERS ALL 48 STATES (25 to 29 degrees north latitude) | 


DATA FOR 250 CITIES—Collector SLOPES, 0 to 90 DEGREES | 


A PATENTED DEVICE (Manufactured under exclusive license 

from Bernard M. Haines) —USED BY SOLAR PROFESSIONALS 

SOLAR PATHFINDER;" INCLUDING DELIVERY (48 States), |‏ م 

th MANUAL and TRIPOD: $124.00. هونا‎ VISA or MASTER CARD 
(Brochure Available) 

Il (303) 945-6503 or mail to SOLAR PATHWAYS CORPORATION 

710 HIGHWAY 82, GLENWOOD SPRINGS, COLORADO 81601 


MINI- a FRAME! 


E NOW you can buy your OWN mini-bike FRAME for only 
و‎ $79.95 and FORK for $39.95 or BOTH for ONLY $99.35!* 
g (A SAVINGS OF $20!) This amazing precision WELDED 


g frame comes complete with BRAKE pedal and KICKSTAND i 
— teady to BOLT TOGETHER with NO WELDING! Send only 

$20 today (Balance COD) or RUSH only $1 for 1 

plans (indicate type) and your FREE Conliden- 5 

tial Discount Parts List! 1 

[] Mini-bike Plans $1.00 L 

| V O Go Cart Plans $1.00 1 

8 © Three wheeler Plans $1.00 [| 

i O Mni- bike frame/fork سسسب‎ $99.95 i 

PLANS Send cash, check or money t: l 

PLANS, 50x34422, PSS f 

onl y $ Name * Omaha, Nebr. 68134 , 

Street > 

Money back City State lip و ل‎ 

1 CUT PREI 1 

Guarantee. تلان‎ RP LIREGHLPREPAD!, 


CHECK IT OUT! 


There are more opportunities, 
products and services offered 
in the “Classified Opportunity 
Mart,” immediately following 
this section. You may find just 
what you've been looking for. 


n— pe 


| from $249 


City 


Fabulous Folboting NOW | 


Avoid the risks and discomfort of fi Pe, canons, zb mpY 
kayaks, wobbly inflatable rafts! N you DE 


| securely in perfected Folbot, completely sig is in 


EXCLUSIVE swivelback COM FORT. America's 
foremost small craft in various styles and colors 


| from 1 to 4 seaters, GLIDE smoother, faster 


with EASIER lightweight double blades, 
efficient yacht-smart sails, small motors. 
Perfect for nature study, scouting, float d 
cruising, supreme in White Water, Surf, 

é host | NSIVE 
REFAB Kits or ready 


| FACTORY BUILT; also travel- 


smart FOLDING A ta. fit 


| inside trunk or air 


Travel Craft at SE 
BIG SAVINGS £ ww 
Easy PREFAB fT 
Kifs from $134 
or cartop 
FACTORY 
BUILT d 
E" Smart 
E Economic 
BASIC Kits 
12 foot 
Single $36 
16 foot 
Double $46 
Big Sailer 
14 foot $57 


FREE 


Action Color Catalog 
With Facts & Figures 
For rush inc, $1 
First Class Postage 


. Mail coupon or address 


“ to: FOLBOT CORP. PS5 
Charleston, S. C. 29405 


FOLDING A f 
from $439 ff : 
ideal 

Sail Rig 

$229 


n 
Address — 


zip Code 


3 EP. , Speaking of Conversation Pieces! 


...Now You Can Own a Piece of History 
THIS IS THE AUTHENTIC ORIGINAL 


PAY TELEPHONE — COMPLETE WITH 
GRAFFITI, FULLY REBUILT AND 
IN GUARANTEED WORKING ORDER 


UNBELIEVABLY PRICED AT 


f 


WHILE SUPPLY LASTS 


G 
GILT. 


the 40s and 


ipae 


IMPORTANT! STOCK 
IS FAST RUNNING- 
OUT. THIS MAY BE 
LAST TIME THIS 
OFFER APPEARS! 


nes retired from public service. Bring back memories of 


Oy 'em as you remember 'em, with minor mars and scars 
of passing years. (Sorry, not responsible for graffiti!) 

Parts renewed or replaced where necessary. Fully tested, guaranteed 
in perfect working order. No coin needed—but don't tell guests or kids! | 
Just plug into any standard jack and bank coins toward phone bill. 
| Huge capacity for nickels, dimes and quarters. 


MS wee AN INVESTMENT as well as a novel decoration. Identical phones 


READY TO 
| PLUG-IN and USE 


Compatible with all phone 
| companies' equipment. 
SATISFACTION GUARANTEED 
or return within 30 days for 
full refund of purchase price. / 


rush 
A TRULY UNIQUE GIFT 


PRINT 
FOR SPEEDIER DELIVERY |! "AME 

PHONE TOLL-FREE and CHARGE IT! 

| (800) 645-6276* | 

, 10 5 
Orders Accepled 24 Hrs — 7 Days i Sign 
‘N.Y. STATE ONLY: Call edi 
516) 352-7 


(Div. of Latting Town Group Ltd.) 


| "TT: RE 


sell for much more than our low direct-to-you price. Collector's treasure— 
bound to gain in value. Quantity LIMITED Order Today! | 
BEIGE, GREEN or BLACK (As Available) 
EXTRA-CLEAN (No Graffiti) with ri 
Deluxe CHROME witi with Finger (Ver (Very Sca 


LONG ISLAN ISLAND PHONE COMPANY — 
969 Lakeville Rd., New Hyde Park, N.Y. 11040 
Please — — PAY TELEPHONE(S) at $69.50 


—————— E 
X GR ERU Syn ps M NN 
rce) eases eene ee e Oily $99.50 

77 Dept. PM- PM-177 | 


, Hnding. $10 
anada, Ha- 


___ EXTRA-CLEAN (Color — — Jat $79.50 '@2., (€ | 
ime pe Luxe CHROME PHONE(S) at $99.50 “Fawr Alaska, $20; 


' Foreign, $25) | 


C CHECK OR MONEY 
ORDER ENCLOSED | 
Charge to: | 
^ (Bank No. للب‎ 
Expire O VISA نا‎ MM EXP 


C DINERS CLUB 


comers umm (N.Y. ONLY: Md 4% state tar any local tax) sum some 


im 


| accidental closing. 


DON'T WAX YOUR CA 


EVER AGAIN! 
Chemists Develop New Glaze To Save Your Paint 


A new discovery in the chemical industry now 
makes car wax obsolete! Wax, baing soft, actually 


attracts and collacts dirt — 


PROMOTING FADING 


AND PAINT ROT! CHEM-GLAZE is a unique, 


TEFLON* 


BASED POLYMER, SUPER HARD CUR- 


ING RESIN SYSTEM, that wil/ fast up to 10 times 
longer than wax! By simply wiping on, CHEM- 
GLAZE will easily flow into paint pores, and com- 
pletely seal paint against the destroying elaments 


of the atmosphere. 


Until now, CHEM-GLAZE has been used strictly 
by foreign import dealars, to protect costly custom 
paint finishes. It is also used on the body shells of 
race cars to cut wind resistance, and to give that 


"super-glossy" appearance. 


` WARNINGIII! 


CHEM-GLAZE — has been relabeled and sold for double! 
CHEM-GLAZE — has been recopied and sold for lesa, 
| using Inferior silicones, or acrylics, posed as our costly 


POLYMER-TEFLON* BLEND 


CHEM-GLAZE will actually stop and remove ox- 
idation on a car that is not new. Also, extensive 
sait-spray tests in Florida prove that tha CHEM- 
GLAZE laminating effect will put an impregnable 


“glaze” that will last 2-3 years on new paint! 


WE GUARANTEE CHEM-GLAZE to be fully 
tested 70096 SAFE AND EFFECTIVE! If you find 


fetsam; 


ONE 
MAN 


SAWMILL 


2 — 


P WOR! BEAT Inflation and HIGH Lumberyard Prices! 
o need io stop your important projects. 
„ Take this portable mill right to the trees — tum out smooth, 
true lumber every time = no experience needed. Saw your 
4 Own logs or lumber for others and make excellent spare- 
J time income — no crew needed, Use amy power - tractor 


! | PTO, diesel, electric; Time payments may be arranged. 
ae Sead far FREE detail -mail coupon below or postcard TODAY! 


LI 1] Pais fence Hi 
! BELSAW MACHINERY ,يع‎ 3718 Field Bldg. Kassas City, Me. 64111 


i 


(Pisaca Print) 


T 


i State 


SPORTSMAN p 
FOLDING KNIFE f 


Overall Length 714" 
Closed 4" 


* Handmade custom 


45° Ea. 
Add 50€ Post. 
Model 
K-22 


e Brass Bolsters and 
Brass Lined 

* Beautifully Grained 
Wood Handie 


* Safety Lock prevents 


Black Belt Case Available 
$1.50 each 
WESTBURY SALES CO. Box 434 
373 Maple Ave., Westbury, NY 11590 
DEPT HK-5-PS 


ii 
1 : > مس س‎ 
Ll TILL TTL TT TT LIII ع حيسم د يد يم ع ج‎ 


No Obligation and No Salesman Will Call. 


back lock 


Á 


Seamus 


after using CHEM-GLAZE, that anything we say 
about this revolutionary product is untrue, return 
unused portion FOR A FULL REFUND! (minus ship- 
ping charges! 

Invest $14.95 today, for a 16 oz. bottle of CHEM- 
GLAZE, enough to treat three cars. These pennies 
will make you dollars in maintaining, or reselling a 
big investment — YOUR CAR! 


— DEALERS INQUIRIES INVITED — 
Cail Collect — (313) 525-7747 for Instant Processing 

as TRU-KEM CORPORATION 
P.D. Box 2324, Livonia, Michigan 48150 

LJ Please rush one 16 oz. bottle of CHEM-GLAZE @ 14.95 (plus $2 shipping 
and handling in U.S.A, — $7 Foreign 

C SAVE $5.00! Rush 2 bottles @ 24.95 (plus $2 shipping and handling in 
USA. — $7 Foreign) 

CI Check or Money Order enclosed LJ Charge my Credit Card 

BankAmericard/Visa (©) Master Charge, Interbank Na.‏ لا 


Credit Card No. Exp. Date_ 
Name. 


Address 


City/State/Zip لسلس‎ 


COUNTERFEIT GUNS 


AUTHENTIC! FULL SIZE MACHINED METAL MODELS 
Museum precision machined DM سم‎ classics weigh look 
and feel like rea! guns. Will fool experts Perfectly NNOT 

FIR 5 rate your 


ED. Blued and dua like vé, cn rm 
an, ce, rec-room, Send for FREE CATALOG. 
Made of over 30 blued, hand-finished SS FULLY 
ASSEMBLED. 


MONEY BACK IF NOT SATISFIED! 


GOVERNMENT .45 


WITH SAFETY THAT WORKS. LOTH. f^ 
DISASSEMBLES ADD 31. 50 POSTAGEI HANDLING 
LIKE ORIGINAL. Model اك عبط ع م‎ RES TTE 


3 | فق هك فس فهك ف" سيك ه سس ساهاع د هه ت هع ع د 5 5 0 


REPLICA MODELS, INC., RO. BOX 1061 
DEPT P5050 800 SLATERS LANE, L VA 22313 


ALEXANDRIA, 
Send 605300 C] Send FREE COLOR CATALOG 
Charge to: O BAC C Mastercharge O Am. Express O Diner's Club 


-* Ue illie 
(LIST ALL NUMBERS ON YOUR CARD) 
NAME TCO PROPOR قهقة ف ههض قشف ههه هعس وه م عه ومع‎ ee #8 8 6 EEE 
ADDRESS 
CITY/STATE/ZIP ieee 


MONEY BACK IF NOT SATISFIED. 


E E‏ ا 8 '# EHOW BOT‏ 8 18 إن 8 88 8 BEN ERG o ÉD BRS R8 WOW] EN B bo m B Bod Wo WOW‏ هايم ها ع لهاس ok‏ سه 


án a 8» RR PERRO BR?" OBEN فاع ايف‎ o soa wd mm a | 


GAS BIKE MOTOR 


Exciting new engine, fits 
all bikes and trikes, installs 
in minutes, 12 lbs, super 
quiet, automatic start and 

features fully enclosed space age design. 


FREE BROCHURE 
PALMER INDUSTRIES 
P.O. Box 707U 
Endicott, N.Y. 13760 


World's Oldest Manufacturer of Bike Power Kits 


=e eee Ln L| Le LI o ee LX ج‎ i 


MAKE EXTRA 
CASH IN 


SPARE TIME 


Popular, 
Low- 
Cost 
Mini- 

Dozer 


Cie 
and high maneuverability 
for larger gardens, snow 
removal, complete land- 
scape projects. Up to 16 
a hp. Over 30 attachments 
Aa incl. all garden tools, dozer 
7 blade, hydraulic loader. Fac- 
tory direct savings. Unique, 
popular, EASILY ASSEMBLED 
KIT. Odd job and resale oppor- 
tunities are great. Send now, to: 


Bulb iL equal aid, am amm de am ce — a RÀ a o اسع‎ SS Él JJ حص خم شع‎ 
STRUCK KIT, Dept. 65550 Cedarburg, Wis, 53012 


[] Catalog showing Crawler Tractor Kit construc- 
tion & uses (specify Magnatrac or Mini-Dozer) 


— 50g. Both Catalogs — 7574. 
[] Plans for fabricating a Crawler Tractor Kit 
from local materials (specify Magnatrac or 


funded on any purchase). 
NAME 
ADDRESS 
CITY, STATE, ZIP سييست‎ OM ل‎ T 
(DEALER INQUIRIES INVITED) 


aim um GE SS چ‎ iS Gems ENS Gusé ee ee cem ee mim emn rem m GENRES GENE GA 


— SF ص‎ 


l 
l 
i 
| 
| 
| 
! 
١ 
١ 
Mini-Dozer) — $7.00. Both Plans — $10.00 (re- 
I 
i 
| 
| 
| 
| 
i 
i 
1 


WE CUSTOM-MAKE GLASS SCREENS 
TO FIT ANY ARCHED, ODD-SIZE | 
OR STANDARD DIMENSION 
FIREPLACE OPENING. 


We build our custom glass fireplace 
screens without compromise in materials 
or workmanship. The frames are crafted 
from heavy gauge steel. The glass door 
panels are 14" Pyrex”. Hinges, latches and 
mesh curtains are all extra heavy duty. 

We'll not only build you a glass screen to 
fit, it could last as long as your fireplace. 

4-WEEK DELIVERY 
(Normal Schedule) 
CALL OR WRITE FOR FREE BROCHURE: 


rra Pia 19008 
| Home 
| Street 


| 
| cy 


THE TRON SHOP 


MANUFACTURERS 
190 | POPULAR SCIENCE 


The Andy 
Costellos are 
saving $12to$15 
a month on their 
electric bill... 


that’s S at leas $144 ¢ a vua! 
How are they doing it? 


With the Efficiency II™ heat pump 
water heater. The Efficiency Il 
attaches to the existing electric 
water heater and draws heat from 
the surrounding air to heat the 
water, providing the same amount 
of hot water while using half as 
much electricity. 


The Costellos are pleased with the 
results: 


"We're satisfied with the 
Efficiency Il. It's been saving us 
about 12 to 15 kilowatt hours a 
day. That translates into $12 to 
$15a month": 


Find out more about the Efficiencyll 


and how it can save you money. 
Call or write us today. 


Mallto: E-Tech, PSC 
3570 a a Dr. 


Name 
Address 
City 
State Io— ——soc 
Telephone: Home 
Work 
Our home is heated by: 


O electricity []oil [gas 
Our electric water heater is located 
in the 


x 


Slipping 
Accidents 


With — naturally — Anti- 
Slip Tape. Made of a resi- 
lient, long lasting anti-slip 
material that has the feel of 
rubber. It's colorfast and easy to clean. Can be easily 
cut with knife or scissor. Self adhesive backing applies 
to any clean dry surface. Can be used indoor or out- 
doors in wet or dry areas, even around oil or grease. 
Use light duty in barefoot areas — medium duty else- 
| where. 12 foot rolls. 
| LIGHT DUTY (White) 
Safety Walk2"x12'$ 8.99 
Safety Walk 4" x12' $13.99 


Order by phone, BankAmericard (Visa) 
or Mastercharge — (201) 722-3779. $ 
Every order includes Post catalog FREE! 


1 

* 

ا 
; 


MEDIUM DUTY (Grey) 
Safety Walk2"x12'$ 8.99 
Safety Walk 4" x 12' $13.99 
From 


DELIVERED 


HARDWARE & HOUSEWARES /with a difference! 
890 Route 22, Somerville, NJ 08876 


Please rush me Safety Walk(s). Enclosed is 

O $8.99 ea. for 2" x 12' light duty 

ea. for 4" x 12' light duty‏ $13.99 لا 

CO $8.99 ea. for 2" x 12' medium duty 

O $13.99 ea. for 4" x 12' medium duty 
(N.J. add 5% tax) Charge my (Visa CO Mastercharge 
PS 1501 Exp. Date 
ACCOUNT # 


(S| ed 
0 Enclosed is $1 for new mall order catalog ONLY. 


I 
D 
1 
ل‎ 
i 
d 
ل‎ 
ل‎ 
ل‎ 
j 
E 
h 
1 
I 
d 
i 
à 
1 
hes 


1 Address fi 


-1980: 

Annual Buyer's Guide 
160 Pages i 

Over 500 Photos i 


ASSEMBLE & DRIVE 8 


YOUR OWN FULL-SIZE SPORTS CAR A 
Beat the gas crisis in style! Giant fact-filled Buyer's 
Guide reveals over 110 full-size kit-built autos. Discover 
everything from 40 mpg roadsters to economical gull- | 
wing GT's, energy saving electrics and more. You'll 
save thousands! This Supercatalog is packed full of 
Photos e Prices e Comparisons © How-to's e Tech Data 
e In-depth articles and more. 
FREE! Order today and receive valuable Newsletter 
of used kit car bargains. li 


* 14 Day Money Back Guarantee * 


AUTO LOGIC, INC. 

P.O. Box 2073 O $8Postpaid 

sor معو‎ O $11 Rush 1st Class i 
Wilmington, DE 19899 O $12Foreign AirMail i 


(print) tT Wi 


State Zip il 


ee ae a a ae 
نا‎ Master Charge OVisa Exp. Date n 


Order TOLL-FREE by phone. 
Master Charge or VISA REQUIRED! ii 
=| (800) 331-1000 Day or Night. 

(918) 664-8300 in Okla. call collect. 
B BE BN NM NM NM BN BN BN ee |. 


The lightweight Air Bed offers a revolutionary sleeping 
experience. Gently, but firmly supports you with 100% air. 
Features air coil construction with multiple controlled air 
chambers that hold your body evenly and independently. 

Turns any room into a guest room. The ideal portable 

"bed for holiday and vacation visiters...and it stores easily. 

Take it camping, in your van, on your boat, in your sum- 
mer home; sunbathe and float on it! 

Available in twin, double, queen and king sizes. Inflates 
in minutes with most air pumps or cannister vacuum. 
(High-power air pump available —optional.) Made of sturdy 
20 gauge poly vinyl, cleans with soap and water. Repair kit 
and pump adapter included. 

Don't be mislead by imitations. Insist on the original, 
red velveteen The Air Bed. 10-day Free Trial. If not 
satisfied, return it within 10 days for refund. Order now! 


CREDITCARD ORDERS Qf | Nevada Residents Call: 
CALL TOLL FREE: 800. 648- 9600 800-992-5710 
OPERATOR NO, 48, 24 HOURS A DAY, 7 DAYS A WEEK 
790 Maple Lane, Bensenville, Illinois 60106 


Contemporary | 


^ A MD Sleeping Experience 


E ~4 95 


Seren — on Shell 


Air Coil Construction 
Please send me the following AIR BED(S): 
[] Twin Size (term 2339) $49.95 
i [] Double Size (Item 2354) $69.95 1 
لا‎ Queen Size (Item 2360) $79.95 
[] King Size (Item 2374) $99.95 i 
Add $4.95 per bed fur shipping and insurance. 
i LJ AC Air Pump (Item 0004) $29.95 ! 
j لا‎ DC Pump-12 volts-(Item 0005) $29.95 i 
Illinois Residents include 514 % sales tax. 
| يا‎ Check/M.O.Enclosed C Charge My Credit Card: | 
[J] MasterCharge لا‎ American Express CO Carte 


O Visa C Diners Club Blanche | 
CardNo. . — — —  Exp.Date ( 
Na ul hai a 
| Address | 
City | 
DIBDK au ái i 
| signature à 


Contem porary Marketing, Inc. 
790 Map reet dg Bensenville, IL 60106 


Dept. P: PSMD. 121 Loma 
rE aw CIMNEEDU 


NON-PULLU HRG * INO. 


Quiet 


NEW FOREHEAD THERMOMETER 


* Sold and ded around the world. 


-Call toll free: 800-547-9906 Ext. 141 
Or write: Tensen Co., Dept. 141, 304 S. E. 2nd, 
Portland, Oregon 97214 


TOUGH, BUT NOT TOO HEAVY FOR LADIES 


| TESTED e SANITARY — CANNOT SPREAD GERMS 
Send Check or Money Order (No CODs) 


| NATIONAL MERCHANDISE Dept. P 
| P.O. Box 7746, Chicago, IL 60680 — 


b z 

c t O 

< ee itum T = 

E JITÉ < m ZED! TE! 

2 Power | | ute .. m COMPUTERIZED ACCURATE Only 5 08 
| VE å o Ea. 
í : z Plus 52€ 
2 Q Shpg. 
z B & Hndla. 
w z 

g m 2 or $3.95, 3 for $5.95 

u * Runs off battery in your car or truck. c SAVE! .95, 3 for $5.95, Postpaid 
TEE. | f till le | | 

Can cul tb tar vehicle, wood, Sh leaves Plenty O | | & UNBREAKABLE — SAFER THAN GLASS e READS‏ * يل 
Z + Famous super-tough Oregon bar & chain. 6 | | C AND F DEGREES AT THE SAME TIME e SAFE,‏ 
Approved for Highway Department use. 3 | PLEASANT TO USE — KIDS LOVE IT e HOSPITAL‏ ° 2 
Lu‏ 

z 9 

E = 

5 m 


* 


sNTERN/SPOTLIGHT 


Only 
$19.95. — ! | 
USE EU 5 icis aan mis Repairs 
atio Ligt ndoors, Outdoors iking, 
EVERYWHERE ® Dark Closets ® Emergency Light Camping 


Two-way, precision engineered, portable electric Lantern combines the 
brilliance of fluorescent light with pin-point accuracy of a high-powered 
spotlight. Nine inch fluorescent tube bathes wide areas with bright light — 
perfect for auto repairs or at camp site. Spotlight, with 7.2 V pre-focused 
bulb, throws a strong, penetrating beam deep into darkness — ideal for 
bicycling, hunting or hiking. - : 
Plugs into auto cigarette lighter with 
handy 12-foot extension cord provided, | 
E | or ani on 6 "D" Batteries (not incl.). 
Hang Lantern with adjustable carrying strap 
—keep both hands free while Lantern provides 
steady, bright light. Handy 12 foot auto exten- 


— Science Fluorescent Lantern 


ior hi | ' P.O. Box 5220-MY., Grand Central, N.Y., N.Y. 10017 : 
lighter or simply ck. 3-way switch and | Please rush me the amazing new FLUORESCENT | 
operate on six D batteries (not included). Con- Lantern/Spotlight for only $19.95. (plus l $1.50 i 
| structed of rugged, high-impact polymers, new 4 Postage and handling) under your satisfaction or 4 
two-way Lantern provides years of worry-free {| money-back guarantee. I 
use. e MM 3" x 3". You 55 be | ISAVE! Order two lanterns for only $38.95 (plus | 

| Completely satisfied or money promptly re- 
funded. Only $19.95, Save more! Two for only $2.00 postage and handling). (Add applicable sales | 
| $38.95. Keep one at home, one in your car! | Enclosed is $ ل‎ ÍL, NY. PA, VA, | 
Order today! Charge []Visa [Master Charge V, Wis) i 
١ Card # | = 
VISA & MASTER CHARGE | Interbank # EXP. DATE 
CUSTOMERS: For Fast Service, o_o 1 
Call TOLL-FREE anytime ' Address I 
| 1-800—835-2246. City NE ب‎ L 
(In Kansas, 1-800—362-2421) Sis Zip 


| 
| 
L 


£— SAVE MONEY 


Assemble our unique Turf- 
Rider Tractor Kit. Buy fac- 
tory-direct. Catalog of Kit 


J construction and uses — $.50 
"Build-it-yourself'" Plans — $7.00 


=a (refunded on any purchase!) 
apt. PS5OT, Cedarburg, WI 5301 2 


REPAIR HYDRAULIC JACKS 

Earm while you learn at home, Mil- al 
lions of jacks in gas and auto service 
stations, trucking firms, body shops, 
riggers, factories and farms need serv- 
icing... most of which you can learn 
la repair. We chow you HOW. Stan 
spare time in your basement or ga- 
Mos Now ponents for mechanics 


FAST! i Mita for dolder Mo. pij 
et bonus off 


HYDRAULIC JACK REPAIR N MANUAL cCoO., INC, 
G. P. O. BOX 3 e STATEN ISLAND, N. Y. 103 


aT à i | | carving, routing any meta 1 
"repo Á "Wr rre "Brand new in ai eit 6 Ye 

: =" اده32-1‎ Set, G.I. cost $275 now . . . $22.00 
14-Tool Set, GI. cost $114 now . . 516.0 
Save Even More, Both Sets aw , 00 
Time} $52.00 


SURPLUS CENTER, Dept. 


If You Need Super 


RUBBER ^^ 
yene STAMPS 


Day or Nite 
1-800-547-8678 


CALL Toll 


Free 


155 MPG 


AT 55 MPH 


` NEW! 
You can own this 
155 mile per gallon | 
commuter vehicle. | 
٠ SINGLE PASSENGER * STREET LEGAL 
* 0 TO 60 MPH in 15.3 SEC. ٠ 82 MPH TOP SPEED 
Send $5 for detail photos, test results and info-pak. Send $20 


for the above and complete plans, materials list and supply 
| sources. 


DEPT. m 
14962 MERCED CIRCLE 
IR VINE. CA rir 


aa... — 


GOV'T SURPLUS . NEW EQUIP'T | 


ENERGY 
BOOSTER 


CENTRIFUGAL 
= BLOWER 
200 CFM, 115-VAC 
$15 | Normal Retail 
13.95 Over $40.00 
= [| ITEM 11-932 | = Boost efficiency of 
woodburning stoves or heaterz, circulate heat imn solar 
iystems, use for darens of air conditioning, air intake, 


venteatig appocotiems, Useful for forced dealt, 
conia, drymg. etc 


= ZU CF PEISSMAL, 2.2 


LOWS AHCI Cr 


WHE SPRATIMNOG CABi 
ITIN MOTORI ها ايه‎ 
TMD MOUS Pueg 
COMPERISSONE MLFHONGS 
POWIE PLANT ROC LD 
d As ssim balanced &" dam., rotor. MEDBAULTCR iLE? 
nicke J^ dam.. rectangulor discharge J'"a 3.1/4", Uv Fag hai i 
Overall B-1/4" x B&-1/4" x 7-1/47 ‘ait MANT 


“ome. moror, thermally 


SURPLUS CENTER ZEE La uso 


FREE HEAT WHEN 
THE SUN SHINES 


with Highiand 
Solar Space Heater 


WINDOW INSTALLATION 
Output approximately 4700 BTU when 
properly installed in a south window. 
Thermostatically controlled circulating 
heat. Light in weight. installation. 
Up to 100% heat for well insulated 700 
sq. feet of home or office with outside 
temperature down to 32° 
For FREE information write 
Highland Solar Space Heater 
Dept. 101 * 1120 N. Santa Anita Ave. 
So. El Monte, CA 91733 _ 


from Sak 


Olite % || 
Kit ior a VV chassis. | 

Send $3.00 Color Brochura, | 

or $29. 95 jor Full Pack. — (Fielundabe wih f 

: Coecr Br Pros - 


ELITE ENTERPRISES, INC c PS5-80 
BBO E. Third St. Coketo, MN 5532 
: n order E20 ü6 Ful Pack heresi dette 
i al urniabie with KH Ponchos Mag Oed Canis hoagie. 
Fly to Mpls./St. Paul FREE" to personally order your LASER 81 ? 
- Pha Irdoemanon incide in Full Pick 


` Portable Steam Cleaner 
Steam in 60 seconds 

CLEAN: | 
Engines, Air Filters, Lawn Mowers. | 
J year guarantee on fire box, coils. Uses | 
liquid soap, propane fired. Weight 120 Ibs. | 
Auxiliary pump required on low water 
pressure. 


WEDCO MFG. INC., Dept. 5-9, 
Scott Lane « Box D, Jackson, WY. 83001 / 


Unique lawn decoration. 
Turns in slightest breeze. 
Adds rustic charm. 4% ft., 
B ft. & 10 ft. sizes 
For colorful quy ory send 
stamps or 25# handling. 
Co.. Inc. 


Air Machine 
De. D4CA | حزق سعد‎ de » Inc. 


Sharpen Saws 


and other tools in Profitable 


959 FREBIS AVE. 
HATED CLEANUP JOB. JÎ COLUMBUS OH. 43206 


i nar THE BOSS Business of Your Own 


Be Your Own Boss!! 


Turn your spare hours in the evening or weekends into & 
extra dollars, this proven practical way—start your own i. js 
money- making sharpening busine ss—No selling or can- ce 
vassing—No experience required. 

You quickly learn how to sharpen these valu- 
able tools and many others. Excellent profits! cu 
We show you how to set up a business and § 

keep it running profitably. Part time or full ' 
time. No special skills needed. 


LOG SPLITTER! 

Only $49.95 plus $5 p. & h. for 

ae adaptable cone, or $99.95 
BF" plus $8 ready-to-attach to hub of 

" caror light truck (specify vehicle ). Pa. — 
send 6% sales tax. Free info—send stamped 
self addressed envelope. Good Products, 


Route 3 Box 88-A P5, Kutztown, Pa. 19530 


BROWNS ALCOHOL MOTOR FUEL COOKBOOK 


Contains step-by-step a for the making and | 
using alcohol as a motor fuel, How to build your own 
home still, how to modify your car's carburetor to 
run on alcohol & other engine modification to get up 
to 100 miles per gallon, & much more, Loaded with 
large claar photo's, you'll be amazed at how sary it 
Go) really is, Don't hesitate order your copy today! ! 
Book No. WM... css nas $9.95 postpaid 


DESERT PUBLI 
DEPT. PS — CORNVILLE, ARIZONA 86325 


coupon and you II receive, at no | 
obligation, a booklet that describes 

in detail, the opportunities available 
to a person who owns his own Saw 

and tool sharpening business. 


There is NO Obligation 


' munus GREAT OUTDOOR FUN. emma | 

SEARCH ELECTRONICALLY FOR .. . gold, silver, 
coins and relics with White's Electronics mineral/ 
metal detectors. Pays tor itself. U. on Patented. 

For your nearest dealer ase! Ax 

and free catalog 

: CALL TOLL FREE 
m 1- auta a Lin 1 - 


LEA d 1l EL Lis LI Li 1 LAS iu i d 


3228 Foley Building 
Minneapolis, Minnesota 55418 


White's Electronics, Inc. Dept. PB-O 


erdt Home, OR 97386 Diassn send me the free booklet "Opportunities 


| 
| 
& T A i N E D den ssi ری ای جار‎ i In A Sharpening Business Of Your Own." 
225 Foley Building 
Minneapolis, Minnesota 55418 Name 
Send 50* for fascinating CALL TOLL FREE "Nl L——————— PON | 
catalog of kits, tools, 1-800-328-7140 | city فا‎ | 


rns Hawaii or Alaska benennen 


GAS TO ELECTRIC CONVERSION KIT 


2 bulb fixture duplicates the charm and increases the light output of 
any existing double mantle gaslight. Kit includes on-at-dusk, off-at- 
dawn photo control, fixture, bul detailed instructions. Approxi- 
mately 60€ per month to operate compared to $5.00 with gas. 115 volt 
kit $29.95 postpaid, or safe 12 volt kit, including plug-in transformer, 
$44.95. Dealers and Installers inquiries Invited. 


YARDLIGHTING SYSTEMS INC. 
1039 CHARLES AVE., DEPT. 10 e ST. PAUL, MINN. 55104 


QUARTZ 


BATTERY CLOCK 


ideas, books, and sup- 
plies. 
BIG STARTER KIT 


n. ^ ppd. 
WHITTEMORE, Box 2065DE. HANOVER. N MASS. 02339 


Solar Heat Your Home 
. Cut Heating Costs - 30% Tax Credit __ 


el LM 


4 MC i و‎ 


3 MOVEMENTS 
"PASSI VE SOLAR T€— 
GREENHOUSE SELECTION 


at the Lowest 


O Triple Glazing with G.E. Lexan panels a A b 
PR QUARTZ SERIES Prices Ever From KLO 


O Solarium converts to Screen Room 


[] Free "Energy Source" - 3096 Tax Credit SAVE with #154 


Provides Heat to your home PR 7202 - for dials up to * Pendulums! American made 4-jewel‏ ل] 
Decorative Dials! Battery Ciok MOREE‏ * مسا Û Lean-To, Free Stdg. & Window units‏ 
O Curved Eave, Bronze Tone Finish PR Mns Vien diais. up to e New ‘‘Mini-Quartz’’ dà h Min. hand‏ 
SAMPLE WINDOW KIT: Enclose $4. f Greenhous WO LOW PRICES:‏ 
Sample Kit with aluminum esie GE Lexar gate, PRICES: * Numerals! 1 Mvt. $7.95‏ 
assembly manual and heating quide. 1 Mvt. $8.75. L Chime Movements! 5 Mvts. $5.85 ea.‏ 
FREE COLOR CATALOG: h 5 Mvts. $8.00 ea. 10 Mvts. $5.40 ea.‏ 
Lea. e QUE UN 10 Mvts. $7.50 ca. ٠ Wt. Shells! Moos ga‏ نمدا عمدت .694-4400 )516( - showroom‏ 
For dials up to 1/4" thick‏ 
FOUR SEASONS FREE Hour & Minute Hand! m 150,5 & ita, 5200 long shaft available -‏ 
GREENHOUSES Second hand $-300-.3Scea. — E NA‏ 
med Dept. PS-005 NE ORDER ;‏ 
F | 910 Route 110 ! !‏ ‘ 
wt.) Farmingdale N.Y. 11735 For complete QUARTZ series send for a Free Catalog.‏ 


NOTE! Our new main showroom and factory above, and 
new Connecticut showroom below 


NORWALK CONN. (203) 846-4241 
440 Westport Avenue (Rt. 1) 


(CUSTOM-BUILT AND STANDARD SIZES) 


Write KLOCKIT, Dept. PS80, P.O. Box 629, Lake Geneva, WI 53147 
or Call: [414] 248-1150 [For 1st class catalog delivery - send 50c] 
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501 Flexible Sheet Vinyl Flooring Four bro- 
chures detail the variety of colors and designs 
available in Armstrong vinyl floors, as well as 
directions on the easiest installation method to 
save you time and money. Free 


502 Before Your Mo Goes Up in 
Smoke Learn how to reclaim valuable heat 
from coal and wood stoves efficiently and at low 
cost, with informative literature from Arrington 
Metal.Products. Free 


503 What's the Best Insulation Investment You 
Can Make? Pamphlet describes where to insu- 
late, how to determine proper insulation, and 
money-saving tips on the proper tools for doz- 
ens of household projects, as well as insulating. 
From Arrow Fastener. 35é 


504 Black & Decker Consumer Products Nine- 

ty-two-page catalog illustrates complete line of 
ower tools and accessories, trade tools, and 
awn, garden, and household products. $1 


505 Learn To Fly Cessna's booklet answers 
the most often-asked questions about flight 
training, and includes a certificate for a $10 "Dis- 
covery Flight." Free 


506 Wrenches & Pliers Channellock's 31-page 
illustrated manual teaches the uses and abuses 
of wrenches and pliers, and describes the vari- 
ous patterns of each, as well as how to choose 
the right tool for the job. Catalog included. Free 


507 Consumer Products Below Dealer 
Cost Brochures feature factory-new consumer 
products now being liquidated. Many top name 
brands for home projects, recreation, entertain- 
ment, and travel. From C.O.M.B, Free 


508 Ultrasonic Alarm System Flyer details 
Delta's efficient security system that alerts you 
through your choice of sight and/or sound, and 
whose protection continues even when outside 
power sources fail. Free 


509 Build Your Own Solar Collector Pamphlet 
explains the properties and uses of MAXORB 
solar foil. A one-foot sample and instruction 
sheet are included. From Ergenics. $1 


510 Repair & Maintenance Products . Fibre 
Glass-Evercoat's latest catalog introduces a 
completely new line of repair and maintenance 
materials for marine, automotive, and house- 
hold problems. Also included is a booklet de- 
scribing methods of use. 50€ 


511 The Benefits of Using a Crosstech 
Torch Literature examines the many uses of 
General Regulator's high-performance torch. It 
uses either MAPP or propane fuel and offers 
many safety features. Free 


512 Build-it-Yourself Wood Projects Booklet 
from Georgia-Pacific offers plans, materials 
lists, diagrams, and instructions for completing 
29 indoorloutdoor projects with wood, ply- 
wood, or particleboard. $1 


513 Gravely Lawn & Riding Mowers Catalog 
shows a variety of push, self-propelled, and 
riding mowers in eight to 11 horsepower. Also 
Peg n specifications and optional accesso- 
ries. Free 


514 Portable Heaters Color brochure pre- 

sents a selection of models and uses for por- 

eee oil-fired heaters. From Reddy Heater. 
ree 


515 New Car Economy Guide Hundreds of 
money-saving tips in car care and driving tech- 
niques that can double your car's life and value 
are featured in booklet from Lakehurst Diversi- 
fied Co. $3 


516 High Performance Auto Products Mallo- 
ry's new catalog offers complete line of ignition 
distributors, coils, electronic ignitions, wire kits, 
any replacement parts, and service. 


517 Wood Carving Machines Brochure from 

Marlin lists carvers, master letter templates, 

copy tables, styli and router bits that will enable 

you to make 3-D signs for business or pleasure. 
ree 


518 Kitchen Planning Guide  Merrillat Indus- 
tries provides the do-it-yourselfer with 16 pages 
of hints for planning new kitchens or remodel- 
ing existing ones. Includes measuring tech- 
niques, cabinet designs, planning for symme- 
try, special cabinet features, grid sheet, and lay- 
out instructions. $1.50 


519 Shooting Accessories Catalog displays 
all of the latest items for today's hunter, includ- 
ing sling swivels, slings and straps, muzzle- 
loading hardware and leather, gun trigger locks 
and hangers, and hammer extensions. From Mi- 
chaels of Oregon. 50€ 


520 Attention Hams, CB'ers, and Home TV Ín- 
novators New 20-page catalog for the do-it- 

ourselfer illustrates baluns, traps, antenna kits, 
insulators, filters, splitters/combiners, switches, 
connectors, and much more. From Microwave 
Filters. 15€ 


521 Automotive Rear Coil Springs Moog’s in- 
formative booklet describes a solution to over- 
load problems that's better than air shocks. 
Springs for cars, vans, and light trucks, are 
maintenance-free, need no adjusting. 25€ 


ee ee ee en ee Po ee E > FILL IN COUPON AND MAIL TODAY's sss sm sm mm sm soot ma am Sant St mo mos m oH 
: POPULAR SCIENCE P.O. Box 2748, Clinton, lowa 52735 THIS COUPON EXPIRES JULY 31, 1980 1 
i Note: Popular Science lowa address is for Product Information only, Subscription inquiries should H 
إل[‎ be directed to the address at the foot of the table-of-contents page. [| 
Please send the items checked below. ١ am enclosing 30€ handling charge : 
: (any number of items) plus amount required for priced items. ا‎ AM ENCLOSING 
: 6 501 C1 506 D 511 O 516 ($2) O 521 (25¢) O 526 ($1) eee i 
j se t] 507 O 512($1) O 517 O 522 )51.50( 0 527 (25€) .30 for handling : 
O 503 (35¢) O 508 O 513 O 518 ($1.50)0 523 O 528 ($1) $ ( | 
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] No stamps or foreign currency. Allow approximately six weeks delivery. POPULAR SCIENCE MAY 1980 J 
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Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and spec- 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


522 Power Tuning & Troubleshooting Manu- 
al Neward’s comprehensive, 45-page illustrat- 
ed manual outlines the uses of the Mityvac 
hand-held vacuum pump in testing the numer- 
ous vacuum systems in a car. $1.50 


523 Stop Rust Pamphlet explains how Nove- 
rox, when applied to rusted iron or steel, halts 
rust's action and forms a protective weather- 
proof coating guaranteed to prevent further 
rusting. Free 


524 Paint Pads Padco's brochure describes 
the benefits of paint-pad applicators as an alter- 
native to clumsy rollers and messy brushes. 
Also shows various styles available for different 
surfaces. Free 


525 No More Waxing Protect your car, air- 
plane, or boat with a silicone- and plastic-based 
emulsion that is guaranteed to keep ا‎ 
shining for at least one full year. Flyer from Pri- 
mus Corporation gives details, Free 


526 Bicycling For Fitness Plan Puch of Ameri- 
ca's booklet, written by experts in the field, ex- 
plains key aspects of fitness and provides im- 
portant pointers on planning your own bicycle 
fitness program. $1 


527 Remodeling ideas New color brochure 
offers ideas and suggestions on how to remodel 
with red cedar shingles and handsplit shakes. 
Photographs show remarkable step-by-step 
transformation of home. From the Red Cedar 
Shingle & Handsplit Shake Bureau. 25€ 


528 18th Century Decorum Rollingswood 
shows how to build your own 18th-century fur- 
niture in its leaflet of economical, precision- 
crafted, easily assembled kits designed for clas- 
sic living. $1 


529 Marine Radiotelephone & Receiver Texas 
Instruments’ brochure describes the many fea- 
tures of its T12100 VHF radiotelephone, which 
works on all VHF marine bands, matches both 
U.S. and international channels, and is con- 
trolled by a microcomputer. Another brochure 
covers the T19000A automatic Loran C receiver, 
a Coast-Guard-operated system available with 
optional steer-computed course. Free 


530 Play Olympic Golf Whispering Palms Golf 
and Country Club in Rancho Santa Fe, Calif., of- 
fers a new playing-range concept to sharpen 
your shot-making. Free 


1 UTOMOBILES 


LECTRICKAR — Convert VW's, Fiats 
to Electric 50 MPH. Plans $25.00, In- 
formation $1.00. Robert Bucy, Box 
28794, Dallas, TX 75228. 


MIRACLE CARBURETOR Vaporizes 
Gas 100+ MPG, Drawings, Details 
$10.00. Money Back Guarantee. Carbu, 
Route 1A, Hitchcock, SD 57348. 


PROPANE/GASOLINE DUAL-FUEL 
AUTO! Conversion plans and instruc- 
tions, Parts sources, Only $10.00! RDA, 
Box 873, Concord, NC 28025. 


ALCOHOL — Complete Mash Recipes, 
Stil plans and detailed do it yourself 
information on converting your auto to 
run on both alcohol or gasoline. Send 
$5.00 to: Alcohol, P. O. Box 907, Los 
Banos, CA 936395. 


. ALCOHOL-complete detailed informa- 

tion, instructions on still plans, recipes, 
brewing, and vehicle conversion to 
burn both Alcohol or Gasoline. $5.00, 
ALCO, Box 1603, Plains, PA 18705. 


SAVE MONEY 
FRANCHISED new car dealer will 
show you how to save hundreds of 
dollars on your new car purchase, 15 
money saving tips - guaranteed. Send 
$11.00 to: JSL Enterprises, Box 699-PS, 
Avon, CT 06001. 


LEGAL Alcohol Fuel  30c/Gallon! 
Solar/Conventional still plans, Mash 
formulae, Federal Permit Information! 
3 UM. RDA, Box 873, Concord, NC 


ALCOHOL FUEL LEGALLY, Run Car 
or Furnace for 30c gallon. New Plans, 


Instructions, Formulas. $3.00. Geans 
Publishing, Box  98-S, Payson, UT 
84651. 

GASOLINE MILEAGE INCREASED 


DRAMATICALLY, easily!! Details FREE!! 
ا‎ Box 12191-C, Norfolk, VA 


BUYING A New Car? Save Money by 
having the Facta First. Send $4.00 For 
Exact Dealer Cost Quote, List Make, 
Model. CARS, Box 262, Rt. 1, Port 
Hope, MI 48468, 


THE MILEAGE SHOP PRESENTS: 

One Stop Shopping for All Your Mile- 
age Needs, Send $2.95 today for our 
latest catalog to: THE MILEAGE SHOP, 
Mo O. Box 4185-PS, Hayward, CA 
9 a 


HAVE FUNI Personalized License Plate 
Frames. Send long sase for Brochure, 


Roadhog, Box 61492, Dallas, TX 75261. 


GASOHOL , . , Slash your gasoline 
bills! Produce gasohol for your car. 
Easy, inexpensive; still plans and mash 
recipes $4.00, write: Plans, 5337 Green- 
valley Ct., Nashville, TN 37220. 


ELECTRIC - Gas Combination 100 
MPG, $5.00. Homecraft, 2350 WATA, 
Denver, CO 80211. 


GAS GADGETS DO THEY WORK OR 
MOT? Which ones do as advertised, 
which ones are RIP-OFFS. Receive your 
copy “GASAVERS NEWSLETTER"'tm be- 
fore you buy one! Plus product evalua- 
tions on those that work. Send $2.00 to: 
Fuelexpanders, F.O. Box 17711P5, Ir- 
vine, CA 92715. 


STEAM can operate automotive en- 
gines! Fully illustrated, step by step 
Instruction Manual tells how to con- 
vert gasoline engines to steam. $5 - 
Steam Conversion Manual, P.O. Box 
185, Farmland, IN 47340, 


GASOHOL FOR ALL! Homemaking 
Guide, plus Alcohol Manual. Special, 
$2.00. Alcogas, 5133 Fairhill, Phila- 
delphia, PA 19120. 


IMPROVE PERFORMANCE - Install 
Electro Heater under Carburetor, In- 
crease Gas Vaporization, $48.50. Com- 
plete Unit, C.O.D. or M.O. EFS Sys- 
tems, P.O. Box 1273, Glen Burnie, MD 
21061. Give: Year, Model, Barrels, CID. 


SSIFIED 


CLASSIFIED ADS $5.50 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge. First word in bold capital letters, rest of 
ad upper & lower case. Other bold cap words, $1 per 
word extra. Bold headline or white space, $22 per line. 
DISPLAY-CLASSIFIED $300 per inch, per month. Adver- 
tisers using a P.O. Box number must furnish complete 
name and street address for our records. 


CLOSING DATE for July issue (on Sale June 15) is 
April 28. Send orders to Mary C. Ansbro, Classified Adv. 
Mgr., Popular Science, 380 Madison Avenue, New York, 


NY 10017. 


GET RAIN -X, 


“THE INVISIBLE WINDSHIELD WIPER" 
amazing visibility in the worst kinds of weather treat 
your windows with Rain-X. A —Á aerospace 
development. Rain-X forms an invisi 

motive glass... actually makes rain, sleet and snow 


3 


“bead” and roll off. Just wipe Rain-X on your windshield, 
windows, mirrors and lights . . . watch water disappear. 
And thats not all! Because of its polymeric structure, Rain- 
X even restricts adhesion and build-up of frost, bugs, salt, 
tree sap, mud and road grime. Cleaning is a . Send 
$8.95 for one 8 وا‎ car. ock & Co., Inc. 
(13) arasia n" . PS5, Chicago, IL 60602. 


GET 8 GALLONS OF ALCOHOL 
FUEL PER HOUR FROM YOUR 6" 
COLUMN STILL. Plans, instructions 
and recipe available for $15. Send 
check, money order, VISA or Master 
Charge number to: 


Mother’s Plans 
Dept. SP5C, P, O. Box A 
East Flat Rock, NC 28726 


POLYGLYCOL COAT YOUR CAR Y 
: ie ponere ee redo dpa ee gem 
No hard , polishing or rubbing. Wash, wipe- 
on, rinsa, towel dry. 
: $8.95 send cash, chack or mon- 


ey order (no d .O.D.'s) 
TO: Protecta Coat 
BM Chemicals Div. 
P.O, Box 1 


553 
Youngstown, Ohlo 44501 
Allow 2-4 weeks delivery 


PROPANE Conversion, cars, trucks - Return to 
gasoline anytime while driving. Uses ordinary 
refillable cylinders. No engine modifications. 
COMPLETELY PROVEN, TESTED - THIS 
SYSTEM WORKS! Uses inexpensive LOCAL- 
LY available components, Build system your- 
self, for as little as $50, in approximately two 
days with ordinary hand tools. Satisfaction 
ABSOLUTELY GUARANTEED or money IM- 
MEDIATELY refunded. For plans, drawings, 
RUSHED First Class, send $10.00. Fleming 
Engineering, Dept. PS9, Remsen, NY 13438 


TA ELECTRIC VEHICLES 


ELECTRIC-Hybrid Car Catalog, Whole- 
sale Parts-Equipment-Plans. $2.00. 
er Box 1237-EG, Melbourne, FLa 


Information Packet; $9 
tailed Packet: K.E.V., Box 514, E. Syra- 
cuse, NY 13057. 


75 MPG! 
Amazing Build-It-Yourself Hybrid Electric 
Car can travel at 90 MPH . . . Takes less than 
40 hours to build . , . and costs just $1500! 
Complete Plans (including schematics ma- 
terials list and components sources) are avail- 
able from THE MOTHER EARTH NEWS. 
Send check or money order for $15 to: 


MOTHER'S PLANS 
Dept. SP5C, P.O. Box A 
East Flat Rock, NC 28726 


2 AUTO SUPPLIES & 
EQUIPMENT 


FREE OIL and More. Auto Reports 
Show How, Five for $2.95. Details, 
SASE. P & J, 17 Marion, Phoenixville, 
PA 19460. 


ALTERNATOR Generator Rebuilding 
Book. Details: Hedelund Engineering, 
7505 Barkentine, Las Vegas, NV 89128. 


FINALLY — GASOHOL information, 
STILL plans from hardware plumbing, 
complete MASH procedures, government 
REGULATIONS. $15.00 REPORT, Dept, 
6S, 946 Piedmont Ave. N.E., Atlanta. 
GA 30309. 


SAVE YOUR BATTERY with unique 
Battery Charger. Send SAE Free In- 
formation. Manual $3.00. Gem Charger, 
Box 7234-PS, Fort Worth, TX 76111. 


STEP BY STEP ILLUSTRATED IN- 
STRUCTIONS to tune your car for more 
MPG. Guaranteed results, Send $15.00 
and car make, model, MORE MPG, P.O. 
Box 328, Port Clinton, OH 43452. 


SPARE TIRE CARRIERS. All pickups. 
In bed. Send $17.50 Make & model, 
Bob's, Box 359, Waukomis, OK 73773. 


SAVE GASOLINE!! Professional re- 
veals retuning secrets. Details — Posco, 
cree Box 300, LaGrangeville, 


SAVE GAS!! 
M.P.G. COMPUTER 


Calcul anlleage in RSS Accurate scale for 
computing miles per gallon. Easy to read and eas 
to fallow atrito i " 


ONLY $3.00 


Bend check or 
money order to: 


POST PAID 
The Consumer's Friend 
Dept. PS-805 P.O. Box 205 
Athol Springs, N.Y. 14010 


3 AUTO TRAILERS & 
CAMPERS 


9152-PS Rosecrans, 
900706. 


. BURRO. Fiberglass trailer. Assembled, 
$2500. Colwell, 818 E. Church, DeLand, 
FL 32720. 904-734-2430, 


UTILITY TRAILER. Make your own 
from used parts. Plans $3.00. B. Horne, 
P.O. Box 55, Pte Claire, Quebec, Canada 
HOR 4N5. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 
BENOTTO handmade bicycles! White, 


1901 Medi-Park #1002, Amarillo, TX 
79106, 


MINI-BIKES. Go-Karts. Lawnmower, 
Engines, Wholesale Catalog $1.00. Lor- 
enco, Danville, IL 61832, 
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MINI VEHICLES PLANS 
Dept. A, Chazy, N.Y. 12921 


5 AVIATIO 


drawings—$7.00, HELICOPTER EXPER- 
IMENTER'S HANDHOOK-—724.00, Both 
—$10.00. Helicraft, Box 3053-A, Re- 
dondo Beach, CA 90277. 


HELICOPTER KITS: Gasoline and Jet 
Powered from $495.00. Information 
$2.00. BW Rotor, Towanda, KS 67144. 


BOOMERANGS - INCREDIBLE RE. 
TURN! Exciting sport. Order Free cata- 
log — Amazing designs! BoomerangMan, 
312 Park, Monroe, LA 71201. 


AIRBOAT propellers and hubs for all 


engines, Literature $1.00. Airboats, Inc., 
Led Miller Avenue, Fort Worth, TX 


POWERED GLIDERS by WORLD'S 
LARGEST MANUFACTURER Over 900 
deliveries world-wide! Proven, economi- 
cal flying fun; no license required. 
MEW! ! | Rally II with fully aerody- 
namic controls! Brochure $5  Rotec 
Engineering SP5, Box 124, Duncan- 
ville, TX 75116. 


WEEDHOPPER—ULTIMATE FUN MACHINE! 


No licenses re- 
quired on plane 
or pilot; 40 hour 
construction time; 
complete kit $2695: 
carries 220 Ib up to 50 

mph! Send $5.00 for info-pak to: 


WEEDHOPPER OF UTAH, INC. 
Dept. 255, Box 2253, Ogden, UT 84404 


AIRCRAFT KITS 


Complete 
And Detailed Plans 
Fuel-efficient & High-performance 
Aerobatic & Cross-country 


CAT, 


FERIE KIA ADO 11008 


IT CATALOG 


SEND TO: 
AIRCRAFT 


K 
Dept. C ه‎ FO, Box 19828 « Houston, Texas 77024 


HOVERCRAFT 


5A 


HOVERCRAFT Plans. Catalog $1.00. 
Universal Hovercraft, Box 281, Cor- 
dova, IL 61242, 


6 ASTRONAUTICS 


ANTIGRAVITY Propulsion Device. Free 
Brochure, RDA, Box 8353-11, Concord, 
NC 28025. 
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HOMEMADE MODEL ROCKET EN- 
GINES. Information  50c. PEADCO, 
Dept. A50, 1908 122nd Pl, SE, Everett, 
WA 98204. 


7 BOATS, INBOARD & 

OUTBOARD MOTORS 
EVINRUDE 1979 Bargains , . all sizes 
— iai handling . . Scott-McCulloch 


. „ Electra Marine, 610 Merrick 
Road, Lynbrook, NY 11563. 


BOAT KITS—22 Trailerable 
ER and SAIL = 16’ - 30’, 


models 
Molded 


—POW 
fiberglass hulls and decks come factory | 


assembled - you install factory supplied 
interior. Save half factory-built cost. No 
experience required. FREE Catalog. Lu- 


ger, Dept. AC-80, 3800 West Highway 


13, Burnsville, MN 55337. 
3000. 


(612) 890- 


WATERSKIING?I Money Saving Buy- 


ia tina, Send ^ 00 WIESE Yi ERR Sou 
58th, West Allis 5 
INFLATABLESI Kayaks, sailboats, 
5 boats, Easy, durable, stowable, 
ordable fun! Free details. „Airships, 
Box 57-P, Parsippany, NJ 07054. 
OUTBOARD Motor Parts: Evinrude, 
gps OML-Sterndrive, All hard to 


arts. Information $1.00. Marine 
Divis on, 148-02 14 Ave., Whitestone, 
NY 11357 


290 PLANS, Patterns, some Kits, 


Catalogs: Powerboat $2.00, Sailboat 
$1.00, Marinecraft, Box 161-P, Brigh- 
ton, MA 02135. 


Free Plan "Gloucester Gull" Roning Dory With 
Brochure Photos 50 Plans 15/45 Ft er & Sail 


Only $2.00. Air Mail $3.00. Texas Dory, Box 720, 
Galveston, TX 71553. = 


MARINE HARDWARE" ros seo $e. 


9152 م‎ S, SP 


BOATKITS - PLANS - PATTERNS - FRAMEPACS - 


> cloth - mats - C-Fiex - - specia secon bostbulidig with 
wood epoxy saturation system - catalogues $2.00 (Book 
“One-Off Boatbuliding” $6.00( also (Book "Fiberglassing 


CLARKCRAFT 
16-8 Aqualane Tonawanda NY 14150 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 


CENTI-CATOR, Index 
Knock-out Punches 1^," 
$9.95, Ratech Co, P.O. 
Holland, MI 49423. 


covers for 
to 2”. Set 
Box 802A, 


10 WELDING, 
SOLDERING 


WELDING ALUMINUM? 
It's Easy With 
The LUMIWELD Process 
Designed for "Do - It - Yourselfers” 
No special skills or expensive 
equipment. Money - back guarentee. 
For details and san info, send 
S.A.S.E. Dept. HPS, ALUMISMITHS 
Inc. P.O. Box 517 DeLand, FL 32720 
Featured in Pop. Sci. March 1980 


196 | POPULAR SCIENCE 


| METALCRAFT, 1400 E. 8th St 


11 DO-IT-YOURSELF 


LIGHTNING! A fear or than death. 


mation $3.98: Lightning S-6, P. O. Box 
9141, Denver, CO 802 03. 
RADIATIOM DETECTOR, Make your | 


own - easy, safe, cheap. Plans $5.00 to: 
"Fallout", Box 192, Montague, Mich. 
49437, 3 to 4 weeks, 


| CONVERT Auto to Hydrogen opera- 


tion! Generate hydrogen fuel. Plans and 
Instructions - $10.00. RDA, F.O, Box 
873, Concord, NC 28025. 


DULCIMERS 366, Kits $21. Brochure, 
Here Inc, 29 Southeast Main, #5, Min- 
neapolis, MN 55414. 


SOLAR Water Distiller, "bud water, 


A, Daytona Beach, FL 32022. 


ELECTROPLATING, Complete Text- 
book. All Metals, Electroplate Metallic, 


Nonmetallic Items, $9.95, Details Free. 


Tropic, Box 95P, Palm Bay, FL 32905. 


= WRAP ON RUBBER GRIP KITS - 

ADHESIVE backed, Professional feel 
and quality, Specify use: Bat; Racquet- 
ball; Tool: $4.05, Tennis: $4. 55, PPD, 
OR send Stamped, Addressed Envelope 
for information, GRIPCO, 1156 Dietze, 
Akron, Ohio 44301, 


SAVE 5100058 Bullding Your Own 
Home, Details: Col-Rei Ent., Box 1917, 
Swift Current, Saskatchewan, Canada 
S9H 18. 


TELEPHONE Answering 
Standard  $77,00, Remote 
C.O.D. Star: Box 4015, Ft. 
T2904, 


SWIMMING Pool Light. Easy installa- 
tion for existing pools $98.50. Water- 
08153. Box 426, Toms River, NJ 
08 


Machine. 
$147.00, 
Smith, AR 


LASERS — Build Experimental Laser, 
Complete Plans — £5.00 Bitley, Box 
4661, Clearwater, FL 335189. 


SAVE $$$ - SAVE ENERGY + TAX 
REBATE, Make your own thermo-in- 
sulated glass windows! Illustrated in- 
struction booklet plus catalogue 
$2.95, Armour Corp., PSA Hill, Midland 
Park, NJ 07432. 


COLLECT Valuable Silver from Pho- 


tographic Materials. Complete Instruc- 
tions $6.00, P. 0. Box 576, Hartselle, 
AL 35640. 


$ "SILVER-GOLD RECOVERY" $ 
LEARN how to recover silver and/ 
or gold from silverware, coins, jewelry 
and photographic film. Booklet, nip 
e 
Albany, IN 47150. 


ATTRACTIVE WINDOW GREENHOUSE! 
Inexpensive! Quality Construction! Suc- 
cess Guaranteed! Plans - $3. 9t. BFS, 
Box 435- A, Milford, MA 0175 


BUILD Backyard. and Indoor Play- 
ground Equipment to develo your 
child's muscular co-ordination, 20 Easy 


plans plus many more ideas recom- 


mended by teachers, Send 55.00 to: 
Alpha Learning M aterials, P.O. Box 
3 E St 1, Timmins, Ont., Canada, P4N 


 SUNDIALS Computer- Generated plans 
exclusively for you. Complete instruc- 
tions, Send Latitude, Longitude, Time 
Zone, $7.50, SUNDIALS, P.O. Box 825, 
Eastman, GA 31023, 

LASER HANDBOOK with burning, 
cutting, Ruby Reds, Co's complete plans, 
books, and parts, Send $4.00 to: Famco, 
Box 1902, Rochester NH 


SAVE 80% Heating House, $5.00. 
0 2350 W47A, Denver, CO 


ION GENERATORS, Outperform $200 
Models, Kit $59.50. Professional 102- 
UN 204 N. Hydraulic, Wichita, ES 


FREE Information on Name Brand 
Electronic Security Devices for Home, 
Business, and Vehicle, ELECTRONIC 
SECURITY PRODUCTS, P.O, Box 452, 
Lafayette, CO 80026, 


SPIRAL STAIRS (wood) 
complete instructions I 00, 
Rt . JAN, Cato, NY 13033 


Blueprints, 
Buell, 


BUILD IT YOURSELF Wood furnace | 


Save $600-$1000. Unique, safe lifetime 
design creates 100% combustion, Send 
$10 to: Cannon Valley Mig.. Cashton, 
WI 54619, 


BLUEPRINTS /KITS 31 (refundable) 
for SAMPLE blueprint (planter) & list- 
ing (10) UMIQUE wood product designs, 
CONIFER Corp., Dept. PS-2, Box 598, 
Oconomowoc, WI 53066. 


PROJECTION TV 


. convert your 


TV to project 7 Foot picture . Results 
equal to $2,500 projector... Total cost 
less than $20.00. PLANS & LENS 
$16.00. Illustrated information FREE. 
Macrocomak, Washington Crossin, 
PA 18977. 


IN-THE-GROUND SWIMMING POOL - 
easy, inexpensive to build - instruc- 
tions, sketches - $12.00. Beautiful 
Swimming Pool, Box 1933, Gary, IN 
4 


re 


SOLAR POOL HEATER 

BUILD in two days with Hammer 

and Saw for UNDER $200. For detailed 

plans, instructions, materials list, and 

where to buy parts, send $5. to: R. 

Solar, 3119 5th Ave. #4, San Diego, 
CA 92103. 


HOME ENERGY PLANS 


| cable TV 
cor sige Showtime, su- 


and "movies "i from om = 
around the : 


| from earth-orbitin 
— : 


| consum lon! 
Brilliant color! Works anywhere! FCC 
required. Order 


mn no longer 
è detalls covered in our Home 


— 
Earth Station manual. Send $7.95 today 


(elundable against any purchase), or 
24-hour C.O.D. Hotline 


(305) 869-4283 
SPACECOAST RESEARCH 


Dept. û, P.O. Box 442, Atamonte Springs, FL 32701 


Books Every Do-It-Yourselfer Needs" 
"SUCCESSFUL HOMEOWNERS’ | 
TOOLS"— $6.95; "SUCCESSFUL PUT. 
TING IT ALL TOGETHER" How to 
Fasten Anything—8$5.95. Add $1.25 post- 
| age and handling. Moneyback Guarantee. 
Ask for our Catalog of Successful Books—FREE, 
| STRUCTURES PUBLISHING COMPANY 
Dept. PS-5, P. O. Box 1002 
FARMINGTON, MI 48024 


5c l ENTIFIC wie or cas mei 


- 8 


and high powered 
transmitters, ultra sonic devices, super hi 
voltage generators, intrusion and sensing d 
vices, scientific personal protection items, 
and many other hard to find products. Sendi 
$1.00 for catalog: SCIENTIFIC SYSTEMS INC 

Dept. S1, Box 716 Amherst, NH 03031| 


lasers, micro-mini- voice 


Enjoy free heat & power. Send for 
energy Encyclopedia. Complete list 
of Mfg., cost, specifications, on 
moat alternate sources of energy - 
Pius Catalog of Plans available for 
do-it-yourselfers. — $4.00 


Energy Service 
14A Hughey St., Nashua, NH 03060 


PUMP 


GREAT SAUSAGE RECIPES 
AND MEAT CURING 


227 page Illustrated book explains 
sausage making plus node 0 
and smoki 


of meat, fowl and fish. 
Over 100 recipes. Free مسي‎ and 
supply catalog has more information. 
TO GET YOURS, SEND TO: 

The SAUSAGE MAKER Dent. AC-5 


_1067 Grant St.,Bffo, N.Y. 14207 


FANTASTIC 
SCIENCE PLANS 


Low-Cost/One-man Hovercraft...... $7.00 

Solid-State Laser............eceuee 6.00 
Easy-to-Build Jet Engine. ............ 6.00 
Stereo-controled Laser Show. ........ 8.00 | 


Methane Fuel Generator. .......... . 10.00 
Convert Auto to Pd ا‎ Methane. . 8.00 
Generate Hydrogen Fuel............ 10.00 
Electronic Robot. ...........uuleuse 9.00 
Visible-Red He-Ne Laser. ............ 6.00 
Radiation Survey Meter. ......... ....5.00 
MHDeElectrical Generator............ 5.00 
25KV Tesla Coil............. 000 eeee 5.00 
EXCLUSIVE MONEY-BACK GUARANTEE 
}CATALOG.............. $1.00 
RESEARCH & DEVELOPMENT 


Route 2, Box 322-A 
Kannapolis, N. C. 28081 


-— LASERS UNLIMITED 


Complete Wurcet 
+ RUBY LASER RAY GUN . pm „esae a $15.00 
* CO? LASER FOR BURNING/CUTTING ..... $15.00 
* BEGINNERS LASER VISIBLE RED and IR . .... $10.00 
* LASER PISTOL and RIFLE.........__... $10.00 
» HELIUM NEON VISIBLE RED LASER |... $700 
+ MULTICOLOR LASERS ل‎ $15.00 
è LASER LIGHT SHOWS................. $12.00 
« LISTING OF ALL LASER COMPANIES ...... $ 500 
LASERS UNLIMITED 


| Dept. L1, Bax 716, Amherst, N. H. 03031 


^ AMAZING 
eia i and ELECTRONIC 
DEVICES تسوس‎ 


PHASER shockwave and invisible FORCE 
FIELD generators. LASERS for weapons, cut- 
ling. burning, cloud writing, holography and || 
special effects. NUCLEAR particle accelerators 
and detectors. PLASMA, ION, HIGH VOLTAGE, 
HIGH FREQUENCY TESLA COILS and LIGHT- 
NING generators. TRANSMITTERS and CON- 
TROL devices for security, telephones, intrusion 
detection, nature listening, PLUS PLUS INFRA- 
SONICS, ULTRASONICS, ENERGY, CHEMICAL | 
and PERSONAL PROTECTION and SAFETY DE- 
| VICES. SEND $1 tor catalog of plans, kits and 
completed items to: 
INFORMATION UNLIMITED, INC. 
P. 0. BOX 716, Dept. P8 

Amherst, N. H. 03031 


DRAIN * IRRIGATE | 
CIRCULATE * SPRAY 


Heavy-duty rustproof ball- £ 
bearing pump. Stainless 

shaft. 1 HP 1200 GPH 60' high hi 
or 3000 GPH 25'well.5200 GPH max. 134” in. 
1"out. Belt or direct drive. Use 44 HPorlarger. 
Money back guarantee Add$2pstge &hnding $19.95 
LABAWCO Box 35, Belle Mead,N.J. 08502 


12 HOME CRAFTSMAN 


“GETTING Started in Stained Glass” 
50c, Whittemore, Box 2065X, Hanover, 
MA 02339. 


1600 CATALOGS listed and described. 
Sources for everything imaginable, 
$3.00, MASTERLOG, Box 879 Fairfax, 
CA 94930. 


OVER 50 UNIQUE PATTERNS! Profit- 
able Wooden Gifts, Novelties. Plus 
“Shop Secrets." Only $5.00. Accents 
(S-50), Box 262, Danvers, MA 012923. 


UNFINISHED Picture Frame Moulding. 
Factory close-out, 50% Discount, 200 
Styles. Write: Japs, TUE SF Seventh 


North, Hopkins, MN 553 


SAWHORSES. Do yours shake lik 
bucking broncos? Build SUPERHORSE 
All wood, strong, rigid sawhorse, Fold 
ing legs, Patterns, instructions $3.00 
Superhorse! Dept PS, Box 482, Palo 
Park, IL 60464. 


PICNIC TABLES - Complete plans. 
id $3.00. Meyers Enterprise, Box 
57, Capron, IL 61012. 


A FOR THE HOME 


AVE $200 - Repair Your Lenkine 

Basement Yourself. Send $3.98 for 
strated Instructions, D. Mertens, 929 
ck Rd., N, Tonawanda, NY 14120. 


(LL Roaches & Termites. Guaran- 
d to last 5 years. Send $12.75 to: 
T سد‎ P.O, Box 6613, Mobile, 
36 


TOOLS & MACHINERY 


|" METAL Cutting Lathe $72.65. 
E, 15048 Proctor, Industry, CA 
AG. 


BANDSAW BLADES. Anv Size. Free 
tx 8921hy49, Sonora, 


ACHINEX — Unimat — Maximat — س‎ 


$1.00. 
1424 


trline Lathes, Mills. Catalo 
bp Supplies $1.00. Campbell, 
"clay, Springfield, OH 45505, 


ANDSAW BLADES, Carbide Tipped 
vs, Any size, Free Literature, King 
3 aei. -C Tidewater Drive, Norfolk, 


SMALL FOUNDRY Furnace, Supplies. 

te Literature, Pyramid Products, 

pt. M, 3736 South Tth Avenue, Phoe- 
AZ 85041. 


AIR IMPACT WRENCH, le" Drive, 
5 ft. lbs, brand new, $39.95 pius 
00 postage/handling. N.J. orders add 
00 sales tax. Affiliated Tools, P.O. 
595, Piscataway, NJ 08854. 
ONVERT 3 PHASE MOTORS To 
gle Phase! 100% Power on 50% 
ice, Easy Instructions, and Illustra- 
ns, Send $8.50 to Tanyon Press, 
cR 2427 West 26th St. Erie, PA 


IEW] GEARSETT ES for most old and 
+ Atlas and Craftsman 6-inch lathes 
unt on lathe quadrant To give vou 
nvenience of a quick change device. 
information, write: Atlas 
as Co., Dept. ZCG, 2019 N. Pitcher, 
mazoo, MI 49007, 


OODWORKING, CARPENTER, DRY- 
LL e Up 0 a savings, 1980 


———— 


S.l, Industries, D- 


logue $1. 
580. 1 Box 29802, Dallas, TX 752289, 


7 HOME REPAIRS, 
REMODELING 


LIFETIME COMMODE SEALI 
STOP costly repairs. ? 
ips - No rot, Free 
oe F.O, Box 802, Gadsden, AL 


iA ENERGY SAVING 


INSTALLATION-operation wood stove 
its experience. Immediate savings. $3 

JRM, 10023 SE 27, Bellevue, WA 
004. 


UNIQUE ENERGY Saving Storm Win- 
ws, Variable "R'' Value, Easy Assem- 
T Plans $5.00. JBE, P.O. Box 284, 
ze Zurick, IL 60047. 


SLOW DOWN YOUR ELECTRIC ME- 
R. It's perfectly legal. Details $25.00. 
eret uae 1061-PS, Woodland Hills, 
91: : 


SOLAR GREENHOUSE - home addition 
duces food and heat, substantial 
arly savings, Detailed jlans and in- 
mation, $8.50. Homestead Drafting, 
, l, Box 193, Buena Vista, TN 38318. 


STOP WASTING HOME ENERGY $$ 


Send $3.50 to: Free Energy, P.O. Box | 


15, Niles, OH 444468. 

BE YOUR OWN CHIMNEY SWEEP. 
ok written by experts. $6.75 includes 
stage and catalog. Fireplace Villa, 
in P.O. Box 586, Shenandoah, 


ANYONE CAN BUILD AND INSTALL 
LL WATER COOLING. Kit includes 
sy to Understand Instructions, Piping 
1 Wiring Diagrams and Materials List 
th Manufacturers Names and Parts 
mbers. This system TOTALLY AUTO- 
TIC. 30th Century Investment Cor- 
ration, $9.95. P.O. Box 505, Derby, 
. 61TO03T. 


150-PAGE Book on Solar Housing. 
95 + 50e postage, Nelson Enter- 
ses, Box 451, Wilmette, IL 60021. 
llow 8 weeks for delivery.) 


i ê ———— 


FREE HOT WATER - Booklet on heat- 
r water with waste heat from nir con- 
loning. How it works-potential sav- 
fs. Supply limited. 353,50. Ritchie, 
7 Bentley Dr., Longwood, FL 32750. 


WINDMILLS, Plastic House Type or 
Drive Electric car. Plans $10.00. Hadley, 
2100 3rd Avenue, Seattle, WA 98121. 


LE‏ سوست 


EFFICIENT Devices. Construction 
Plans, Instructions, Windmill Electricity 
Generator, Electric Minicar, Propane 
Conversion for Cars, Gasahol Production, 
57.00 each. General Energy Company, 
P.O. Box 219, Station D, Scarboro, 
Ontario, Canada. M1R-5B7. 

SAVE Hundreds of Dollars on Gas 
and Electric. Ensy with Home Lid 
Planner and Calculator, $7.95. 
Planners, D/101, Box 609, Toce A 
02621. 


GET LATEST UNDERGROUND 
HOMES INFORMATIONI Two new 
books, manuel, blueprints. Free color 
brochure! Underground Homes, 700 
Masonic Building, Dept. PS-5C, Forts- 
mouth, OH 45662. 


WINDOW QUILT,TX insulated roll- -up 
shade, saves energy summer, winter. 
Also fits sliding glass doors. FREE color 
brochure, MAGNA, Box TOT, New Mil. 
ford, CT O6776. 


————— —— 


STOPPING POWER METERS: Four controver- 
sial methods to stop or slow down power me- 
ters usin sim le circuits. $5.95. LIBERATE GAS 
AND WA ow to avoid turning back meter 
dials to cheat utilities, $4.95. TONE DEAF: Tone 
Burst Generators including RED and BLUE 
phone boxes. $5.95. Educational Purposes 
nly 


CONSUMERTRONICS CO. 
Box 475PS 
Alamogordo, NM 88310 


15B ALTERNATE ENERGY 


METHANE Generator Plans, $10.00: 
ALCOHOL Production Plans, $6.00 
Stone, Box 212, Hiawatha, IA 32233. 

SOLAR WATER HEATER. Complete 
Plans and Step By Step Instructions. 
Send $5.00 to: 
240502, Charlotte, NC 28224, 

AMAZING Forced-Air Wood Heater. 
Supplement Your Furnace or use alone, 
Write: Box 3, Rockton, IL 61072. 

SOLAR POWER & WIND GENERA- 
TORS. National Company Guarantees 
Lowest Cost, Latest Technology. Send 
$3.00 for Quarterly Distributor Publica- 
tion. Gregory Hamilton, Box 989-5, Sun 
Valley, CA 981352. 


ENERGY INTEGRATION - Book c on Al- 
cohol, Methane, Electricity, & Solar sys- 
tems for homesite energy production. 
$2.00. AlEnSy, Rt. 2, Box 43, San Mar- 
cos, TX 78666, 

WOOD Heat Safety-Chimney cleaning 
equipment. Specialty fans & ther- 
mometers, Publications, 12 page cata- 
log $1.00, Chimney Care Products, P.O. 
Box 249-S, Ludlow, VT. 05149. 

GASOHOL Directory. Complete Alco- 
hol Information, sources, Books, plans, 
Consultants, Supplies, Do-It-Yourself 
plans, etc., $10.00, Gasohol Directory. 
Box 3-PS, Scottsbluff, NE 69361, 


eee ee ا ا‎ 


ofc س‎ eee ee ee. 


ee 


SOLAR Swimming Pool/Hot water 
systems, components, Windmills. Cata- 
log $3.00 {Refundable}, Solar-P50, Box 
195, Deer Park, NY 11729. 


SOLAR Cells .4V, 4" diameter 2 amps 
$8.75, 10 for $85.00 plus shipping. 
Foster, 1742 Dowd Drive, St, Louis, 
MO 63136. 314-522-6667. 

SOLAR Panels, Build your own with 
easy to follow plans and instructions. 
$6.95, Murco, Box 138, TAE Bay An- 
nex, Boston, MA 02117 

SOLAR PLANS and notes written by 
professional installers for the home- 
owner. $5. Installers’ Notes, P.O. Box 
408-S5, Portsmouth, RI 02871. 

PRECISION Lenses for Hobby or 
Solar ney y. Applications, price list 
$1.00. R. rasan Box 20471, St, Peters- 
burg, FL 33102 


FREE — ALCOHOL, SOLAR, WIND, 
WOODGAS, over 30 sources —- FREE 
plans, information, books, Source list 
$5.00. NRDC, Box 6222, Lubbock, TX 
19413. 

SAVONIUS WINDTURBINE SYSTEM 
Provides Electricity! Simple Simple 
Construction! Complete Plans: $6.00, 
Glenvale, Box 358t, Station D, Toronto, 
Ontario, MSP 3J9, 

SOLAR FOOL HEATER SYSTEM 

YOU can build for less than $100. 
Instructions, drawings, explanation, 
Send $12.00 to: PHOENIX RESEARCH, 
Box 15383, Long Beach, CA 90815. 

SAVONIUS WINDTURBINE. The Most 
Simple and Efficient Windpowered Elec- 
tric System. Two Complete Plans With 
Instructions. Send $6.50 To: Colony In- 
dustrial Development, P.O. Box 4341, 
Margate, FL 33063. 


LIEN NE anaE 


Heater, P. O, Box | 


HEAT YOUR POOL using free energy. 
Efficient system you can build for un- 
der $100. Send $17.95 for unique PPC 
Aquapump and complete instructions or 
$2,05 for details. PPC Aquapump, Box 
295, Stony Foint, NY 10980, 


WIND FOWER BLADES 
9' DIAMETER, 3-Blade with Hub 
and Shaft: $145. Begins producing in 
8 mph, 94 HP in 17, 2 HP in 25 mph 
wind, Johnston Manufacturing, 412 W. 
Sierra, Palmdale, CA 93550. 


400-PAGE METHANE FUEL HAND- 
BOOK! Plans, Diagrams, Formulas, and 
Equations; Everything you need to 
know! Convert home, auto, etc. Generate 
Fuel, Only $15.00! RDA, Box 873, Con- 
cord, NC 28025. 


PUE LEN ET مسمس ممه‎ T — —À —À à 


HYDROGEN - D — Free, Pres- 
surized, and no moving parts. Electro- 
lyzer plans $15.00, Information $1.00. 
L. Spicer, Lineville, IA 50147, 


-———— —  —— — —— —$—ÀSQÀ P, 


TRUE or False? 50 MPG carburetors. 
Box 206-8, Berea, KY 40403. 


KALWALL'S SOLAR 

HEATING CATALOG 
Full line of solar heating compo- 
nents, including Sun-Lite® glazing 
and tubes. Order all materials vue. 
one source. Send $2.00 for catalog. 

Solar Components 

Dept. P, P.O. Box 237 


Manchester, NH 03105 


HOW TO BE YOUR OWN POWER COMPANY | 
with solar, water, wind, even utilities 
revolutionary 12 volt home system. O 

| ates 120VAC appliances too. Goodbye 


blackouts. Fully illustrated three book set 
|The Wilderness Home Powersystem, 
| $14.95 (US) Ppd. (foreign add $5.) 15 day 


return privilege. Allow 4 weeks. 
JCE Inc. 
P.O. Box 732-P 


gen gnway 101 N. 
iC Ola , Ca., 
Visa/ : C Okay (707) 984-6186 


ENERGY BOOKS 


AT LAST! All significant books on SOLAR E 


| energy AVAILABLE BY MAIL, Also WOOD 
heating, WIND & WATER power, METH- 
ANE and more, Send for 3rd edition catalog 
with book descriptions and conversion 
tables, US $1.00 REFUNDABLE, ENERGY 
BOOKSTORES, Dept. PS-59, 14922 


f Hawk Dr. Palmdale, CA 93550. 


16 PLANS, BLUEPRINTS 


WOR Famous Plans, Hexa-Pent 
Dome $20. Pumpkin Seed Sail Boat $15. 
Redwood Canoe $5.95, Trailboat $5.95. 
More in the Catalog $2.00, Pond Brook 
Prae Box 301, Franklin Lakes, NJ 


717 BURGLAR/FIRE ALARMS 


FINEST equipment! Save! Catalog, 
Decal, 50c, Refundable! AAS, 186C Ox- 
moor Road, Birmingham, AL 35209. 


اسر س s Á——‏ — ا س ا ات س س ا ا س ا 


MAGNETIC PADLOCK, NO KEYHOLE 

OPENS with special magnet, Catch 
burglars off guard! Attractive chrome 
colored body, Send $7.95 to: Freeman 
Enterprises, Dept, 5BOPS, P.O. Hox 226, 
Fallston, MD Ut, 


WARNING 
PROTECTED BY | 

ELECTRONIC 
AUTOMATIC o 

ALARM SYSTEM 


How to Keep Burglars Out 
BURGLAR ALARM STICKER . . ,. Protect 
burglars, housebreakerg, ete. 


against 
with these stickers, Easy to apply 


just peel off backing and stick on doors, 
windows, walle, etc. Each set consists 
of 4 front zühesive style for inalde of 
glass doors and windows faring out, =H 
back adhesive style for use on solid 
doors and other opaque surfaces. (Color 
of background is green wh yellow let- 
tering, Sire: 134" x 534". Made of ¥iny!. 
Burglars think you have am alarm sys- 
iem. 12 for $3.00, 24 for $5.00. 
RIDGEWOOD HOUSE : 
Dept.P5-4,Hox5,RidgewoodS&ta. N.Y.11385 
DEALER INQUIRIES WELCOME 


ALL INFORMATION NEEDED TO INSTALL A 
PROFESSIONAL ELECTRONIC 
BURGLAR ALARM SYSTEM 


i yous borne يلسا ياب‎ 10 Md cont Buy com- 
ponents localy or from ua. We teach you how. uv | 
one can do Money Back 


$10.00 Refundabie. 


YALE 
220 HAZEL LANE 
SEWICKLEY. PA 15143. 


21 HOBBIES/COLLECTIONS 


COLLECT Military Medals. List 50c. 


| Vernon. Box 387P5, Baldwin, NY 11510. 


^ WOODCRAFT Catalog: "Wheels, Kits, 
Hardware, Etc. $1.00. Larson Wood, 
Box 672-P, Park Rapids, MN 56470. 


23 MINERALS & 
PRECIOUS STONES 


GOLD SLUICE plans, instructions - 
easy to make, operate. $4.00. Snyder, 
Box 113, Irvine, Alberta, Canada 
TO] 1V¥0, 


“GOLD PANNING VACATION GUIDE," 
Fun and prons camping and fishing 
along hundreds of nugget creeks in 
scenic British Columbia's 1860's gold 
rush mountains. £6.95. Folkestone 
Press, Suite 1504, 2267 Kings, West 
Vancouver, Canada vTV2Cl. 

AUTOMATIC Goldpanner — Pan for 
Gold the Easy Way. Goldhound, 4078 
Lincoln Blvd., Marina del Rey, CA 
50201, 


REFINE your any type scrap. Com- 
plete guide on Gold & Silver, $9.50. 
Goldyne Inc, 1276 S. Lyon St., Santa 
Ang, CA 92705. 

HOW To Pan for Gold for Fun and 
Profit. Send $1.00 and Self-addressed 
stamped envelope. R. Vitley, Box 4661, 
Clearwater, FL 33518. 


CPAN for GOLD. Instructions where, 
how, tools, Send $25.00 payable W. 
Robinson, Box 4233, Cleveland, OH 


25 FORMULAS, PLANS 


20,000 MONEYMAKING FORMULASI 
CATALOG - $2.00 - REFUNDABLE! 
GWAG, Box 193, Brookfield, WI 53005. 
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HENLEYS | 
20th Century Book of | 
10,000 Recipes, For- 

mulas & Processes 

{Latest Edition) 

Here is à wealth of prac- 
tical, accurate and clear 
information amd instruc: 
tion that can save you 
thousands, or make you a 
fortune! Housewives, man- 
ufacturers, farmers, handy- 
men, home experimenters, 
electricians, chemists, 


people in every walk of hfe refer to Henley's | 


daily, In this gold-mine of a , you toa will 
find formulas and recipes Far almost everything 
used in the home, farm, workshop or industry, 
Discover the trade secrets of thousands of | 
commercial products--learn new money-saw ings 
and exciting way of doing things, As indispen- | 
sable as a dictionary, Satisfaction guaranteed. f 
تنه‎ pages hard cover-cloth binding. Only | 
$10.95 plug $1.45 pos & handling. 
Dealer's fniquiries Invited 


EMBASSY SALES Dept. PS-40 
Box 67, East Elmhurst, N.Y. 11369 


26 SCIENCE & CHEMISTRY 


NEGATIVE ION GENERATORS. (Fas- 
cinating details - $1.00.) Golden Enter- 
prises, Box 123823-58, Glendale, AZ 


NEW 200-page 1980 catalog listing 
thousands of chemicals, glassware and 
lab equipment, Send $2.00 to: Merrell 
Scientific, 1665 Buffalo Road, Roches- 
ter, NY 14624. 

EVERYTHING For Chemistry Experi- 
menters! Catalogue $1.00. Starr Scien- 
tific, Manitowoc, WI 54220 


ECONOMICALLY Priced—Apparatus, 
Chemicals. Discount Catalogue-51.00. 
Hagenow Laboratories, Manitowoc, WI 
à. 4 3 


CHEMICALS, Apparatus, Lowest prices 
Anywhere, Free Catalog, Avatar, P. Û, 
Box 213, St. Charles, MO 63301. 
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CHEMICALS apparatus, project books, 
wide selection, Catalog $1.00. Send to: 
Pioneer Industries, 14A Hughey Street, 
Nashus, NH 03060, 
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GRAVITATION Association's Break- 
through Book, $3.00, Refundable, 3204 
Breeze, Austin, TX 78722. 
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HOME CHESS COMPUTERS - Free 
illustrated Buyer's Guide, PMK Associ- 
ates, P.O. Box 598, East Brunswick, NJ 
08816, (201) 246-7680, 24 hours. 


——Á— MÀ i ——— a E E 


STOVE Top, No Hook-up Water Dis- 
tillers! Use electricity, gas, wood, other. 
Portable, Lightweight, air cooled, En- 
ergy Saver. Factory direct. United Vito- 
way, Box 2216-5, Everett, WA 908203. 
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CHEMICALS: We can supply almost 
any chemical in any quantity. Very fast 
service, al orders are confidential, no 
hassles. Write for our FREE catalog. 
ANDROMEDA CHEMICAL CORP. P.O. 
Box 426 West Seneca, NY 14224. 


————— ——B— P تت‎ n] 


COMPLETE Chemistry Catalog, 50c, 
Specials Lists. Laboratory Sales, Box 
161-B, Brighton, MA 02135. 


CRIME BY COMPUTER! Confessions, 
Methods, Defenses, Guaranteed! $10.00 
Science and Technology Associates, Box 
17267, Raleigh, NC 27619. 
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Prepared Product Formulas, Sen 
$10.00 to: Nile, Box: 3520, Nashua, 
NH 030 


designs with our nal materials, Profit- 
able, Illustrated Catalog $1.00. Casto- 
lite, Dept. S80E/PS, Box 391, Wood- 
stock, IL 60098, 


29 LOG CABIN & 
HOME BUILDING 
BABY BARNS Plans, materials list, 
AnI detailed instructions 6° x 8’, 


x 10°, or 10° x 12'. $5.00. Barns, 
P.O. Box 41, Nackawic, N.E.. Canada 


POLE-HOUSE Flans, Efficient, Versi- 
tal, beautiful and easily built, Fits all 
sites, $9.50/Set. Mueller Architects, 
7565 North Shore Trail, Forest Lake, 
MN 55025. 


30 GARDEN SUPPLIES 
& EQUIPMENT 
INNOVATIVE HYDROPONICS, grow- 


ing plants without soil. Send $1.50 X 
catalog, $2.50 for 


— € 


GARDENERS — Two idea] Plans for 
harvesting BUMPER CROPS on a 6x6 
mini-plot. Send $1.98, Rufus Lawerence, 
Stagecoach Pass, Stormville, NY 12582. 


BACKYARD ‘Gardeners, 
seeds, indoor start, nutrition additive, 


have fun 


crets by 


project. Grow a monster. $9,75 ppd. 
ance: Giant, 14950K Reid, Romeo, MI 


371 NURSERY STOCK 


GROW GINSENG! $50 pound. Have 


seeds, roots. Goldenseal. Information. 
Collins, Viola, IA 52350. 
31A GARDENING 


FREE HOOK] Tells How To Grow Veg- 
etables Year-round with solar powered 
mini-greenhouses, Guard 'N Gro, PS-5, 
St. James, NY 11780, 


32 REAL ESTATE 


CALIFORNIA. 


Acreage, Lots. $20 
down, $20 monthly. 11546 Valerio, 
North Hollywood 91605. 

BUILDER'S SURPLUS ACREAGE, 


LOTS. California, Oregon, Arizona, Flor- 
ida, $125, down, Paul Lacher, 3900 Vic- 
tory Blvd., Burbank, CA 91505 

OWN CANADIAN LAND FROM $47 
ACRE— Choice properties across Can- 
ade. Low monthly payments. Cottage, 
hunting, fishing and investment. Twelve 
month exchange privilege. Six month 
money back guarantee, CATALOGUE 
Canadian Estate Land, 
Dept. 22C, 286 Lawrence Ave. West, 
Toronto, Canada MSM 3AR, 


BIG... NEW ... FREE .. , SUM- 
MER CATALOGI Over 2,700 Top Values 
Coast to Coast! UNITED FARM AGEN- 
CY, 612-PS West 47th, Kansas City, 
MO 64112, 
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| Large Deluxe Aquarium with all custom kit ac- 


ARKANSAS (Ozarks - Free 1980 Renal 
Estate Catalog Write to: Baker Co, Real 
Estate, P. O. Box 10, Yellville, AR 
T2687. 501-449-4241. 


——o———————AAAA—AA———— —— 


NEW! FREE! Big Summer Catalog! 
Over 5,400 country properties describ 
pictured! Land, Farms, Homes, Busi- 
nesses, Recreation, Retirement buys! 
Selected best thruout the U.S. Over 700 
Offices, 43 states All Across America! 
Yours FREE from the World's Largest! 
STROUT REALTY, Inc., 7 S, Dearborn, 
Dept, 3810, Chicago, iL 6 60603. 


WYOMING - - UTAM ranch land. 10 
acres $50. down, £50 month, (Offer 
void in California.) Owner-Mike Gau- 
thier, 9550-A Gallatin, 
90240. 


SELL YOUR OWN HOME! SAVE 
THOUSANDS! Complete Guide/Forms 
$3004 Tomlinson, Box 825, Bonita CA 


Downey, CA 


OFFICIAL USA/CANADIAN DIREC- 
TORIES!] $1.25/Acre. Complete Agri- 
cultural, Commercial, Residential, Wa- 
terfrontage Listings Homesteading 
Availabilities Information. $2.00—Na- 
tional Center: US/Canadian Lands, 
Lp E WI 54441. {Copyright 
1 ) 


GOVERNMENT LANDS - from $7.50 
Acre! “Buyer's Guide" , , plus nation- 
wide listings - $2.00. Surplus Lands, 
Box 19107-FE, Washington, DC 20038. 

BUY HOUSE with lot. $400.00 I did, 
you can too. For information send 
$5.00 to: Rent Free Home Owner. P.O. 
Box 10165, Cleveland, OH 44110. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 
FISH-ROSE - Powerful fish scent at- 
tractant, Enhances all baits. $2,98 post- 


paid to: Fish-Rose, 2309 Village Green, 
Garland, TX 75042, 


TARGETS For Sale. Packs of 10. 
Deer, Rabbits, Bear, Turkey, Plain, 12 
x 12. $2.95. Great Gift Idea. Targets 
Galore, Dept. 7, 113 Lincoln Avenue, 
Apollo, PA 15613. 
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| 10 YEAR 
(xuarantee 


A 
GREAT 
تك‎ all purpose 
p.t 2^ knife for the oul- 
— doorsman, Offers you the | 
Vires of CUSTOM made models selling lor 
much more! Haad polished imported surgical 
steel biade has SAFETY LOCH tp prevent acci- 
dental closing. Expensive Parca wood handle, 4 
SOLID BRASS bolsters and liner. Popular 
4" size (7hi" open). IF BROKEN IN 10 i 
YEARS WE WILL REPLACE AT NO / 
| CHARGE! Use 34 days, monay tack il ae 
fite posta eae E M pus 5 
| E angsrm pc n 
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Midwest Knife 6, 
90435. Western Ave., Chicago. . 60620 Mail orders only. 
34 CA MPING 


EQUIPMENT & TENTS 


FREE Catalog. Everything for Camp- 
MES Campmor, Box 407P, Bogota, NJ 


EMERGENCY OUTDOOR SURVIVAL. 
Booklet tells what you need. £2.00. 
Wildwood, Box 692, Golden, CO 80401. 


35 AQUARIUM SUPPLIES 
LIVE SEA HORSES 3 


Kit includes 4 adults & up to 3) ponies 
from pregnant make, marine sall, food, live 
plant, live snail & instructions. 

Above kit with Custom Aquarium, sta horse irec, J 
seashells, coral, silica sand + 2 ghost shrimp $7.95. a 
cessories & 10 adult sea horses (2 preg. males- 
up to60 sea horses) $12.95, Kirs sent ppal 
Live delivery guaranteed. via gir mail. ¥: 


Son Horses iar., Dept, PS 50, Box 1477, Coral Gables, FI. 4 


36 HOUSEHOLD PETS 


LOVE YOUR PET 


YOUR PET'S GOOD AND BAD DAYS. 
INDIVIDUALLY PREPARED BIORHYTHM 


CHARTS. Send $3.00 For 6 mos. Chart, $5.00 For 
1 full year. Include: Birthdate and pets name. 


LOVE YOUR PET 


P.O. BOX 211 DEPT, 747 
REXFORD, N.Y. 12148 


38 BIRDS & ANIMALS 


FREE! "How to Raise Game Birds" 
for fun & profit, Source for incubators, 
feeders, hatching eggs, books, Marsh 
ranna Box 7-DD, Garden Grove, CA 

Jd. 


39 EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature—We Teach You To 
Raise, Sell Fishworms, Crickets, 12-inch 
African Worms, Carter Farm-12, Plains, 
GA 31780. 


40 HUNTING & FISHING 
INFORMATION 


DON'T FISHI Unless biting, Know 
when, Make Free. Details free. Stamped 
self addressed envelope to: Gotch'a, 
1 4210 S, 301, Dade City, Fl 


GUN Cases - $5.00, Gemare / Sales, 
Box T16, Yorkton, Sask., Canada S3N 
2WS. 


42 FIELD GLASSES, 
TELESCOPES 


FREE Catalogue! Thousands War sur- 


plus optical bargains. Lenses, Prisms, 
Telescopes, Binoculars, etc.  Jaegers, 
691G Merrick Road, Lynbrook, NY 
11563, 


43  GOV'T. SURPLUS 


JEEPS $52.10, Airplanes 
ivpewriters $6.70, Boats $7.50, 
from Government Directory and 
plus Catalog $1.00. (Refundable). 
"m a cn Box 401-PS, Dayton, OH 
454 


$75.01, 
direct 


JEEPS — $19.30! CARS - $13.50! 
650,000 ITEMS! GOVERNMENT SUR- 
PLUS. MOST COMPREHENSIVE DI- 

VAILABLE TELLS HOW 


DEPARTMENT A-5, BOX 99249, SAN 
FRANCISCO, CA 94109. 


FREE - SURPLUS Directory Informa- 
tion, Importers' Listings' i 
Enclose Addressed, Stamped, (L-O-N-G) 
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DISCOUNT Catalog. Viet-nam Boots, 
Canteens, Viet-nam Jackets, Hnives, 
Jungle Hats, Packs, Helmets, C-rations. 
Send 51.00 refundable. Dixie Military 
37207. Box 8149-PS, Nashville, TN 


$37.22! 400,000 "Listings! Your Immedi- 


1980 SURPLUS Army, Navy store 64 
page illustrated catalog. Send 51,00. 
Ruvel, 3037 North Clark, Dept. M5, Chi- 
cago, IL 60657. 


"GOVERNMENT SURPLUS Directory.” 
Buy 250,000 items (including jeeps) 
low as 2c on dollar! Most complete 
intormation available - $2.00. SURPLUS 
DISPOSAL, 19107-FE, WASHINGTON, 
DC 20036. 


45 BODY-BUILDING, 
SELF-DEFENSE COURSE 
POWERFUL Muscles Fast! Guaran- 


teed! Free Information. American Pow- 
erhouse, Box 667, Minneapolis, MN 
40. 


te 


6 PROFITABLE 
OCCUPATIONS 


FREE Catalog, Repair Air Condition- 
ing, refrigeration. Tools, supplies, full 
instructions. Doolin, 2016 Canton, Dal- 
las, TX 75201. 


STUDIO Home Enitting Machines are 
a profitable hobby. Credit available. 
Send $1 for information to: Studio, Box 
PS-4601T, Seattle, WA 98140. 


SURPRISE Everybody. Become No- 
tary Public now. We guide you, free. We 
sell notary needs, Raise your image, jab 
value, income. Assistance nationwide. 
Brochure: Gulf, 234 Club-B, San An- 
tonio, TX 78201 


REPAIR Lawnmowers — thousands o 
parts and tools, Wholesale list 35c 
Ellwangers, 15 Canal Street, Port Jervis 
NY 12771. 


` CASH. — Appraise your own GO 
and SILVER. Method $5.00. Hanson 
Box T1-P, LaJunta, CO 81050. 
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MECHANICALLY INCLINED INDIVIDUALS 


| Assemble electronic devices in your homa. 
erience not necessary. Get 


$300-$600/wk. possible. | 
| others. No investment - Write for free details 


ELECTRONIC DEVELOPMENT LAB 
Box 1560G. Pinellas Park, FL 33565 


47 BOOKS & MAGAZINES 


"HOW to Write to Oriental Ladies.' 
36727. Cherry Blossoms, Honokas, H 


^ GOOD News Bibles — Today's Ver. 
sion, Information - $2.00. Bridges, Bo» 
4413- P, Hollywood, FL 33023. 


JOGGER'S Journal: Record Book fo 
the Jogger - $5.00, Leduc, 104 A South 
Cowansville, Que, J2K 2X2. 


READY REFERENCE | 

SAVE your copies of Popular Sciencd 
neatly with handsome, rugged file cased 
and binders, Dark blue wi th Popular Sci 
ence logo, holds 8 yaara issues. FILE 
à 3 for 514 or P A: 
524. BINDERS: $6.50 each or 
$18.75; 6 for $36. Canada & Forel 
add 51 per case or binder extra, Send 
check or money order to Jesse Jones 
Box Corp., P, O. Box 5120, Philadelphia 
PA 19141. 19141. 


 MONEY-MAKING, self-help, mail ordei 
books. “Bookworld” circular 25¢ 
Kaercher, Box §26-H, Lock Haven 
Pennsylvania 17745. 


لم مسا صم ع صما ند عام E‏ هلع ماس عه سه i se ee‏ 


` SELF Improvement Books, 300 Top 
ics, Send for details, Don Mar Special 
ties 3 P.O, Box 85, Yonkers, NY 
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CLOCK and watch books for collectors 
and repairmen. Free catalog. Nort 
American, Box TTERA, Fox River Grove 
IL 60021. 

APOLLO 11 Astronaut "BUZZ" AL 
DRIN'S own story, RETURN TO EARTH 
Autographed - hard cover. Limited Sup 
ply. Send $10.00 to Beverly Aldrin 
12077 Wilshire Blvd., #573, Los Ange 
les, CA 90025. 


49 JOKES & NOVELTIES 


FREE—' World's Leading Novelty Cata 
log. 1600 Jokes, Tricks, Science, Sports, 
Hobbies, Johnson- -Smith,  C-11, Mt 
Clemens, MI 48043. 


` MAGIC TRICKS, 
PUZZLES, ETC. 


MAGICIANS! Free Trick with Supe 
Magic Catalog = 50c. Sun Magic PS, 10 
Forest St., So, Burlington, VT 05401 

FREE! $2.00 trick, huge catalog, all 
50c. Abracadabra-SP, Scotch Plains, NJ 
OTOTE. | 


PROFESSIONAL Magic! Huge cata- 
log, over 1,000 tricks and books. 
$2.50, Hank Lee's Magic Factory, Dept 
PSS, 24 Lincoln Street, Boston, MA 
021 


30c. CAT ut Time, 385 
NJ 070 


51 COINS & CURRENCY _ 


INEXPENSIVE Quality Foreign Coins. 
Write: Paul C, Welz, 421 Balboa Street 
Rept, PS, San Francisco CA 04118, 


MAGIC Catalog 
Broad, Bloom field, 


` UNBELIEVABLE, 100 UNCIRCULATED 
coins from 100 COUNTRIES only 
$12.99. Entreprises, Box 275, Coteau 
Landing, Quebec, Canada, JOP 1C0, 


3 OLD Liberty Head Nickels Onl: 
$1.00, Issued before 1913. Limit 1 Set. 
(Adults Only.) Plus price lists, Littleton 
Coins, HL-2, Littleton, NH 03581. 
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COLLECTORS! Wheat penny plus val-: 
uable coin market analysis. $1. Coin, | 
Dept. 104, Box 1140, Los Alamos, NM 
87544. 


GREAT INVESTMENT! Foreign Eank- 
notes, 10 Different, $2.00. Imgrund, Box 
274, Eagan, MN 55 121, 


TEN Foreign Coins from Iceland, Is- 
rael, Pakistan, Algeria, etc. Only 10c 
(Adults Only.) Wonderful price list in 
cluded. Littleton Coins, ME-2, Littleton 
NH 035861. 


2 STAMP COLLECTING 


UNITED NATIONS 3 Complete Mint 
ets 25e, Approvals. Cornetta, POB 
509-P, Lake Placid, FL 33852. 


PENNY Approvals! Regardless Cata- 
sgue! Kloster, 4164—52nd Street, San 
iego, CA 92105. i 


^50 DIFFERENT Old U.S. between 
£61 and 1939 51,00. Ed Roush, 423 
hepard, Mansfield, OH 44907, 


FIFTY Free Stamps With Approvals. 


&D Stamps, Box 747, Melbourne 
each, FL 32951. 

OLD U.S, Stamps on approval, Ches- 
sr. Box 15414-R, Philadelphia, PA 
9149. n 

U.S. 100 DIFFERENT 10c approvals. 
St و‎ Box 385-S, Midlothian, VA 


FREE Surprise collection sent with 
pprovals. Jay, 1784 Union, San Fran- 
isco 04123. 


PENNY Approvals. Regardless Cata- 
sgue, Zamora, 1 Mendez Liciaga, San 
bastian, Puerto Rico 00755. 

FREE Worldwide packet. Penny ap- 
rovals. Froelich, Box 412-B, 
rove, IL 60053, 


50 YEARS Old, fifteen different United 
states, over fifty years old 25c with ap- 
rovals. Jaxon, Box C11, New Rochelle, 
iY 10804. 


GRAB BAG of over 100 Unassorted 
Stamps, only 10c. Contains New 
ssues. Asia, South Seas, Africa, etc. 
Adults Only). Littleton Stamps, EX-2, 
Attleton, NH 03561. 

55 DIFFERENT U.S. Stamps! Only 
Oc. Includes Old Issues, Commemora- 
ives, High Values, Airmails, plus hard 
o get $1.00 stamps. (Adults Only.) 
;oliath, W-2, Bethlehem, NH 03574, 

SEND only 10c for nice collection 
if U.S. Stamps including $5.00 issue 
ind scarce mint Sipex Souvenir Sheet. 
Attractive price lists of other beauti- 
ul stamps and collectors supplies in- 
luded. Mystic Stamps, SS-2, Camden, 
(Y 13316. 

WORLDWIDE COLLECTION - 100 
lifferent stamps - only 10c with fan- 
astic worldwide approvals. Nazlo, Box 
123-OE, Audubon, PA 19407. 


500 DIFFERENT Worldwide Stamps 
or 52, Approvals included. Save 5% 
iff all orders, R.G, Sales, Box 1065-5, 
lamaica, NY 11431. 

50 U.S, or Foreign $1.00, with approv- 
is, Richwahl, P.O. Box 391, Freeport, 
iL 61032, 
U.S. STAMPS. 1883 Washington, 
L893 Columbian Exposition, early bi- 
plane airmail and much, much more. 
110 different, 10c with approvals. HSM, 
HIT ud Dept, A13; Fullerton, CA 


FREE Catalog: 3000 different Packets! 
uier, 1016 Meridian, Mishawaka, IN 
1 » 


FREE - 36,000 UNUSED 15e U.S. 
POSTAGE STAMPS, Send $5.00 and 30e 
stamped envelope for "FREE POSTAGE 
PLAN" Rose, Whitehall, NY 12887. 


OLD U.S. stamps on approval! Adults 
only. Pre-1930 higher values, used, 
with small faults, Great savings, River- 
town, Dept. 152-SB, Ada, MI 49301. 
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SATELLITE TV 

RECEIVE secret satellite television. 
Complete plans 525.00, information 
$4.40, Tele-Tec, 8688 Royal Drive, No- 
blesville, IN 46060. 


54 RADIO, TELEVISION 


36c TUBES. Radio & TV! Free Color 


Catalog. Cornell, 42175 University, San 
Diego, CA 92105. 

POLICE Scanners, Crystals, Radar De- 
deat HPR, Box 19224, Denver, CO 


FREE Educational Electronics Cata- 
log. Edukits Workshop, Department 
800-A, Hewlett, NY 11557. 


"Ideal for home & business" 


Meteor fo FUN w PROFIT, we 
challenge you té Hr rrciting field 
e! TV wiscastmg. Complete kil 
amiy 385.00. Sande, Alre 
available atiembled. Caferî fo 
16558 in Thi 
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PHONI OM ]كيشا‎ FOR Feil 


ILLUSTRATED CATALOG OF KITS 
DIAL 402-987-3771 ody 


yx! 


1204 BROADWAY $T. N. 
ATWV Research. ‘DAKOTA CITY NEBR 6873 
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54A CB RADIO 
INCREASE CB RANGE — Legally! 
Free Information. "'SKIPPER", Box 


130-C5, Paradise, CA 95969. 


UNUSUAL CB ITEMS! Books, repairs, 
modifications,  range-boosting acces- 
sories. Catalog $1. CB City, Box 103100-15 
Woodland Hills, CA 91365. 


55 ELECTRONICS, 
STEREO, HI-FI 


SAVE on SOUND. Catalog $2.00. 
BDCO, Box 1065, Branson, MO 65616. 


BIG DEMAND — Speaker Repair. 
Complete illustrated manual on speaker 
reconing — $9.95. Stark Enterprises, 
P.O, Box 1323, Tulare, CA 93274. 


56 RECORDS, TAPES, etc. 


OLDIES - 45's or omoes Hits. Catalog 
$1,00. C&S Record Sales, Box 197-B, 
Wampsville, NY 13163. 


OLD Radio Programs on Cassette 
Tapes, Send 15c Stamp for Catalog. Box 
16365-P. St. Louis, MO 63125. 


SOUNDTRACK, ORIG. CAST LP'S 

MONTHLY catalog includes rare and 
imported records. Hundreds of new 
titles each month, One year's subscrip- 
tion $2.00, refundable with first order. 
ots 303, Box 7, Quarryville, PA 


57 MUSICAL INSTRUMENTS 


MUSICAL SAW - If you can whistle, 
you can play the Saw. Produced since 
1921. Details-Free “Sawing News of 
the World." Mussehl-West , 130PS 
South 4th Street, Delavan, WI 53115. 


INTERNATIONAL Catalog valuable to 
repairers of stringed instru- 
, ACCESSO- 


Interna- 
tional Violin Company, Dept. GO, 4026 
W. Belvedere Ave. Baltimore, MD 


21215. 


Us. 40 Models! Famous Makes! 
i SAVE! Direct from Importer. 
# Models for students, teach- 
= ers, professionals. Standard 
ia of Electronic. Terms. Trades 
fies welcome. Home Trial. Hohner 
pi Button models too. FREE 

catalog and Importer prices. 


23.1.18. > ACCORDION CORPORATION 
5535 (PX) Belmont Avenue, Chicago, Ill. 60641 


58 SONG WRITERS 


POEMS - SONGS WANTED. Free Pub- 
lishing/ Promotions. Broadway Music, 
Box 7438-PS, Sarasota, FL 33578. 


POEMS set to music, Nashville Music 
Productions, Box 40001-PS, Nashville, 
TN 31204. 


59 IMPORT-EXPORT 


2500 “FAST Selling" Products. Free 
Brochures!  Ballco, Box  91309-X5, 
Cleveland, OH 44101. 


60 BUSINESS 


OPPORTUNITIES 


PAY TV. As popular as jukeboxes in 
coffee shops, restaurants & many other 
locations. Ideal low cost, low risk busi- 
ness now available in kit form. For 
FREE INFORMATION write: ELDORADO 
PRODUCTS, 3645 Inglewood Ave, #3, 


| Redondo Beach, CA 90278. 


REPAIR HYDRAULIC JACKS—Free 
details, Hydraulic Parts Supply, Dept. 5, 
Box 4157, Brownsville, TX 78520. 


SYNTHETIC OIL DEALERS Needed. 
Exciting Products & Opportunities, 
Make More Spare Time Than in Present 
Punases or Job. Collect (316) 686- 


FREE Inflation-Besater Book ''2042 
Unique, Proven Enterprises." Fabulous 
“Little Knowns." Work Home! Hay- 
lings-E, Carlsbad, CA 92008. 


$92,00 FROM Square Foot Plywood 
(Huge Demand). Revealing Proof 25c 
(Refundable), Woodwins, Bridgewater, 
MA 02324. 


ABANDONED INDUSTRIAL SILVER— 
take it! Details: Silver, Box 548, Wood- 
ville, TX 75979, | 


VENDING Machine, No selling, Routes 
earn amazing profits. Big Catalogue 
Free, Parkway Corporation, 1930PSEB 
Greenspring Drive, Timonium, Maryland 
21093. 


SELLING KNAPP SHOES IS EASY. 
Highest cash commissions immediately. 
Enjoy a steady income with satisfied 
repeat customers. Your own hours. N 
investment. Free sales kit. Knapp Shoes. 
T Knapp Centre, Brockton, MA 

1. 


$534.00 WEEKLY working three hours 
daily at home. $356.00 weekly working 
two hours daily. $178.00 weekly work- 
one hour, Start immediately, Paid 
daily (advance) - $106.80, $71.20, or 
$35.60. Written Earnings Guarantee. 
Free Bulletin/Application, FAS, Postal 
Unit 13703-B, San Antonio, TX 78213. 


e 


$50,000/YEAR distributing bacterio- | 


static water puriflers, (Details - $1.00.) 
SACER Box 39195, Phoenix, AZ 
85069. 


LOTTERIES Agents Worldwide Want- 
ed, Box 35699, Vancouver, B.C., Canada 
V6M 4G9, 


“ADS ‘N’ ANSWERS" has current 
Business & Moneymaking Opportunities 
classified answers. We answered ‘em all 
for vou, Send long, self addressed, 
stamped envelope: Consumer Assistance 


| Corp. Dept. A-C, Box 13102, St. Pe- 


tersburg, FL 33733. 


PIANO Tuning learned quickly at 
home! Free information, Emp 
Box 450327. Miami 33145. 


FREE Mailorder Dropship Business 
Journal! Mailer's World, Box 1355-P, 
Sioux Falls, SD 57101. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits opernting 
&mall Manufacturing business Without 
Investment write: Businesses, 92-P 
Brighton 11th, Brooklyn, NY 11235. 


PIANO Tuning quickly learned with 
home study course, Diploma gentes. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037, 


BEAT the Races! Free Booklet! ‘‘Un- 
limited Lifetime Income from Thorough- 
breds - Harness", Elias, Box 47-G, 
Brooklyn, NY 11219. 


1 MADE $40,000.00 Year by Mail-or- 
der! Helped others make money! Details 
25c, TORT. Box 318FF, Ypsilanti, MI 
48197. 


PHOTOSTAMP Agents Wanted! Make 
Big Money from Home Mailorder. Free 
Samples & Information: Postermatic-CB, 
East Providence, RI 02914. 


MEW Luxury Car Without Cost! Free 
Details. Codex-B, Box 6073, Toledo, 
OH 43614, (418) 865-5657, 

MILLIONS in Mail! Free Secrets. 
Tran eworld-2t, Box 6226, Toledo, OH 
43614. 


BELTS And Buckles. Complete Line 
Fast Sellers, including Westerns, Truck- 
ers, Motorcycles, Wildlife, etc, Big Prof- 
its, Complete dealer set up. Free Cata- 
log. Anchor, Box 3958-BPS5, 
Providence, RI 02911. 


MAKE $2,000.00 Monthly Spare 
Time, Unique proven enterprise. No 
selling. No capital to start. Free bro- 
chure. Kashbuilder, Box 1132-PE, In- 
dianapolis, IN 46225. 


GET RICHI Secret law smashes 
کک ی با‎ cae and credit, Details 


free! Wealthkit, Box 350-S, Billings, 
NY 12510. 

AMAZING! $265,000.00 annually 
with classified ads, Proof $1 (refund- 


able). Year, 2320 Glenmore Terrace, 
Rockville, MD 20850. 


MAILORDER Opportunity! Start prof- 
itable home business without experience 
or capital, Write for free book, plus de- 
talls. Mail Order Associates, Dept. 591, 
Montvale, NJ 07645. 

$$$$ From your camera! Details — 
12 aow, Box 1319-85, Jackson, MI 


$30,000 MONTHLY, oil lease firm, 
legal government lottery operated by 
mail. Details $3. J-T, Box 7622, Waco, 
TX 76710. 


WATERBED Dealerships - $25 initia- 
tion fee. Heaters $32.00, Mattresses 
$25.00. 4502 North 50th, Sheboygan, 
WI 53081. (414) 452-2238, 


B 
4 


North | 


YOU can build a radio broadcasting 
station, Details free, Wirthco, Box 979, 
Fowlerville, MI 48836, 


UNIQUE FISH attractant, Mailorder/ 
bait shop rack item. Send SASE: Fish- 
Rose, 2309 Village Green, Garland, TX 
T5042. 

STOP Wasting Money answering 
questionable advertisements. 1000 off- 
ers explained. Globe, Box 20588-PE, St. 
Louis, MO 63139. 


OT c‏ شوو اله ار يوري عي 
START Your Mail Order Business. Kit‏ 
including cassette and printed instruc-‏ 
tions. Free Information: Roma, Dept. 10,‏ 
Troy Street, Mississauga, Ontario,‏ 197 
Canada L5G 158.‏ 


TRS-80* Computers, LII-168K $680, 
Disk $415, Expansion Int-16K $375, 
order now, Prices $2.00 Refundable. 
Microcomputer, 503C Riverfalls, Char- 
lotte, NC 28215. 


PLANNING ON STARTING A MAIL- 
ORDER HOME BUSINESS. Complete 
business merchandise kit shows you 
how! (only $10.00 Refundable with first 
order) Write Union Distributor's CoO., 


1008 Braxton St., Uniondale, NY 11553. 


MAIL Order Representatives. $100. 
for supplies. Free Brochure, AUDIT 
CONTROLS, Dept 50, Box 23339, Fort 
Lauderdale, FL 33307. 


GET Started in Mailorder without in- 
ventory. American Dropshippers Direc- 
tory. $5,00. Haco, Box 846, Nashua, 
NH 03061. 


CHINA 
OPPORTUNITY 
IF you missed Japan, don't miss 
China, Free details, no franchise fee. 
C&F Trading Co,, P.O. Box 2633, Dub- 
lin, CA 94566. 


^ MAKE Huge Profits! Grow Your Own 
Tobacco, See classification +87. 


BE your own boss! 1001 fast, easy 
ways to make money! Free! Rush name, 
address, zip. Money Making, 11071-E, 
Ventura Blvd., Studio City, CA 91604, 


Meta Laghi a pls deae و‎ act عتم لل جو‎ cae EM 

SILVER: THE NEXT GOLDMINE. New 
investment manual. $4.95 or free de- 
tails. Tamalpais Press, PS-5, 20 Vasco, 
Mill Valley, CA 94941, 


THERE'S money for you in Jewelry. 
Details $1.00  (refundable). Nasco, 
11 Lincoln, Fox River Grove, IL 

21. 


WIN at Dice! 582 to 1 odds your fa- 
vor! Free Proof. Baker, Box 196E, 
Brooklyn, NY 11218. 


MAKE MONEY. Grow fresh VEGETA- 
BLES YEAR-ROUND. Send $3.00. Horti- 
culture Consultants, P.O. Box 268, Sus- 
sex, NJ 07461. 


EARN BIG FEES 
EASY - Fascinating Opportunity. Be- 
come Money Broker, Own hours, No ex- 
perience, Proven success formula, Free 
Report: DFC, Dept, 11-P-5, 1145 Res- 
ervoir Avenue, Cranston, RI 02920. 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM. Lightning seller. Ex- 
ceptional margin. Samples for trial. 
Northwest Electric, Ave. 2128, Mitchell, 
SD 57301. 


TAKE Catalog Orders, We dropship 
2500 Best-selling specialty products. 
Lowest below-wholesale prices. Imme- 
diate delivery. Spectacular home busi- 
ness opportunity. Free Book. SMC, 6061 
De Soto Ave., Dept. 28-89, Woodland 
Hills, CA 91365. 


IMPORT-EXPORT 0j portunity. pro 
itable world-wide, mail order business 
from home, without capital. We ship 
plan for no risk examination, Experience 
unnecessary. Free Report. Mellinger, 
Dept. C2695, Woodland Hills, CA 91367. 

WE Pay $1 Each Photo Done! $12.50 / 
Hour. Easy! Write: Free Report, 2285-5 
3110 Fulton, Sacramento, CA 95821. 


EARN $25/HOUR window cleaning. 
Free details. Rainbow, Box 14533-PS5, 
Spokane, WA 99214. 


be a TAX CONSULTANT 


Income unlimited in full or part time home busi- 
ness preparing tax returns in busy tax season, 
plus year-round monthly fees to $50 from busi 
ness tax service. Mo bookkeeping experience 
needed. We train you at home, help you start. 
Accredited Member NHSC. Free literature. No 
salesman will call, Vet Approved. National Tax 
Training School, Monsey, 1EM, N.Y. 10952 


! ER STICKER 
BUM DEVICE 


PRINTING 


| Simple, Cheap, Portable. " Message in 
Minutes. Send for FREE DETA 
BUMPER— —PRESS 
P.0. Bex 22791 (LL) 
Tampa, Fla. 33822 


MAY 1980 | 199 


| ECTRONIC 
ASA BUSINESS 


Stat Tome. spare time, Investment, apt he 
experience unnecessary. BIG DEMAND assemblin 
electronic devices. Sales handled b 


professionals, Unusual business opportunity, 


FREE: Complete ilfusirated literature 
BARTA, Box 248-SE 


چ 


Walnut Creek, Calif, 94597 0 


61 MONEYMAKING 
OPPORTUNITIES 


LEARM The Secreta of Repairing Junk 
Batteries. ‘Fabulous Profits", small in- 
vestment. Apex Engineering, 5454 Bolsa 
Road, Atascadero, CA 93422, 


NEW Discovery in Battery Recondi- 
toan. f Means “Big Profits Fast." Elec- 
415 Gable Drive, Little Rock, AR 


$48.65 DAILY Starting next week. 
No mailorder swindle or stuffing enve- 
lopes ripoff! For information mail 15c 
parena: Sbiapox, Drawer 4099, Val- 
ey Village, CA 91607. 


$60.00 PER HOUR LIFETIME IHN- 
COME IMMEDIATELY. Write: Williams, 
10626A South Budlong, Los Angeles, 
CA 90044. 


QOLD from rivers and s 
talls 25c. Seekay inar 
Ave., New York, NY 10010. 


BIG MONEY! Interested? Free Dis- 


reams. De- 
210 Fifth 


closure, Febre-M, Box 6073, Toledo, OH 
43614. (419) 865-5657. 
MAILORDER SUCCESS! Interested? 


Free Expose, TWP-M, Box 6226, Toledo, 
OH 43614. 


$350.00 V WEEKLY! Home Program! 
"c PR 104-P East Third, Salem, MO 


NEED MORE MONEY? Examine Over 
1,000 ways to earn it full time, spare 
time, part time on weekends! Get 5 
issues of Opportunity Magazine Free! 
Write: Opportunity, Dept. 476, 6 N. 
Michigan, Chicago 60602. 

INVEST WISELY! Computerized Coin 
Peer data analysis, Details: Coin, 
i 201, Box 1140, Los Alamos, NM 


EASY-to- start rubber stamp business 
at home in spare time. Make up to 
$16.50 an hour without experience. 
Facts free! Write to: Roberts, Room 
P PE 1512 Jarvis; Chicago, IL 


MAKE $50,000 a year. Sound Im- 
ossible, Right? Wrong! you can learn 
ow with one of 100 ‘proven ways. 
Takes little or no capital to start. Free 
hure, write to: Success vow rise, 
P.O. Box 27-PS2, Dacono, CO 80514. 


GOLD RUSH '80 
ALME M gr FATUM REVEALS 
- ng, sluice techniques, deposit 
locations within streams! Sluice plans 
included. Don't miss out! Send $5.00 
today! Kalinowski, R.D. #7, Box 702, 
Dept, PS-5, Flemington, NJ 08822. 


EARN MORE - Improve your Earning 
Power through Self-Development, Dou- 
ble your income within 18 months. For 

oven effective method send $3.00: 

ings, Box 1351, EIk Grove Village, 
IL 60001. 


$625/WEEKLY! Home mailing pro- 


gram. Free supplies-postage! Free 520 
— Treasure-45MM, Morrison, CO 


MONEY in your Mail! It works! Clanon 


Assoc. Brewerton, NY 13029 


INDEPENDENCE and Wealth! How to 
start your own business. Complete De- 
tails, RW Enterprises, 7610 Carissa, 
Laurel, MD 20810. 


—— 


ERASE DEBTS with little-known law: 
CREATE wealth! FREE report. Blue- 
M Ti Box 100, La Grangeville, 


50 MONEYMAKING ideas welding at 
home. $3.95. Debra, P.O. Box 163, 
Silvana, WA 98287. 


MAKE TOP MONEY IN 
STAINED GLASS 


learn at home in your spare Lorne 
, Program includes your book of com 
pletely ilustrated lessons — all profes 
tional took, many wittresiny projects 
and more. All this is included in 

fut our self-study program. Every 
xa "thing needed to start you an your 
"- way to success, — FREE INFO 
PETINA CAREERS LTD. - Pub. Dept P86-50 
33 E. Main $i, Round Lake Park. li 60073 


200 | POPULAR SCIENCE 


62 


FIRE YOUR BOSS 


CIAL INDEPENDENCE. His MONEY DISCOVERIES 
earn you $7,200 FIRST 3 MONTHS, or refund your $44 
plus 10%. Free information. Dealerships invited. 


ACHIEVEMENT 
Citizens Bank 513-SF, 2500 Lousiana NE, 
Albuquerque, NM 87110. 


EMPLOYMENT 
INFORMATION 


JOBS OVERSEAS (including Alaska). 
Free Details. Global Employment, Box 
808-PS, National City, CA 92050, 


AUSTRALIA — New Zealand! Big 
pay! 75,000 jobs. Free transportation. 
Employer listings $2.00, Plus informa- 
tion 68 Wu s Austco, Box 4118-F, 
Hayward, CA 94540. 


TRUTH FROM AUSTRALIA - JOBS, 
Incomes, Lifestyle - Latest Facts Book. 
$4.00 (£2). Infoton, POBOX G91, 
Forestville 2087T, AUSTRAL IA. 


Pittsburgh, PA 15213. 


OVERSEAS Oilfield Jobs. 200 Com- 
panies. List $4,00. Oilfield Consultants, 
123 Carlin, Lafayette, LA 70501. 


OVERSEAS. $15, 000- $50,000 4. 
Free Information! Employment, Box 
29217-FE, Indianapolis, IN 46229. 


62A HELP WANTED 


63 SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists, 60-15 Woodside 
Avenue, Woodside, NY 11377. 


DON'T BUY COINS until you've read 
computerized Numismatic performance 
data analysis. Trial Subscription $5. 
Coin, aoe 202, Box 1140, Los Alamos, 
NM 87544 


ea 2M, Bos 


WIN BIG IN BUSINESS س‎ . Any busi- 


ness! Increased profit guaranteed, Com- | 


plete text only $10,00. Wesner Publish- 
ing, Dept, 3 1401 S, Garland, Garland, 
TX 75041 


67  SALESPERSONS— 
DISTRIBUTORS WANTED 


EARN BIG COMMISSIONS 


WORK FULL OR PART TIME! 
Show big FREE SALES KIT featuring 
complete line low priced business printing 
and ad ied to business people. 


Build profitable repeat business. Start 
now. 


NATIONAL PRESS, INC. 
DEPT. 048 
NORTH CHICAGO, IL 60064 


70 AUTHOR'S SERVICE 


PUBLISH YOUR BOOK! Join our 
successful authors. Publicity, adver- 
tising, beautiful books. All subjects 
invited, Send for fact-filled booklet 
and free manuscript report, Carlton 
Press, Dept. PSE, 84 Fifth Avenue, New 
York 10011, 


71 ARTS & CRAFTS 


1980 LEATHERCRAFT CATA- 


to: Tandy Leather Company, P. O. Box 
7191, Dept. PSC5, Ft. Worth, TX 76101, 


72 EDUCA TION & 
INSTRUCTION 


LEARN PHOTOGRAPHY! Camera and 
Darkroom skills, $3.50 brings Intro- 
ductory Lesson, Fotomasters. Box 174, 
Farmingdale, NY 11735. 


EARN Extension Degrees in Homoeo- 
pathy, Radionics, Botanic Medicine, Na- 
Puropathy, Philosophy, Psychology, etc. 
School Founded 1981. Prospectus 
$1.00.  Airmailed. Secretary PA/PS, 
Brantridge Forest School,  Highfield, 
Danehill, Sussex, England RH17 TEX. 


= 


LEARN GAS TURBINES! Correspon- 
dence course covering all systems, main- 
tenance, theory, operation, Established 


1957. Valuable diploma awarded! 
AMERICAN JET SCHOOL, Department 
PS-1, Darby, MT 59829. 


LEARN Dowsing, Radionics, Radies- 
thesia and E.S.P. Subjects. Free llus- 
trated Catalog. Courses and Equipment. 
(Airmailed 3 $2.00.) Established 30 
Years: Bruce Copen, Hane, Danehill, 
Sussex, England RH17 TEX 


COLLEGE Students! Improve your 
rades. Send $1.00 for 356-page, col- 
egiate researc papers catalog, 10,250 
available,  Researc Assistance, Box 
25918-Q, Los Angeles, CA 90025. 
(213) 477-8226. 


MEMORY, Sleep Learning. Free Pub- 
a DLP, Box 487, Anaheim, CA 


IMPROVE JOB/ SALARY —Learn Elec- 
tronic Blueprint Reading—Free De- 
tails!!! fa en 7131 Owensmouth, 
Suite B58, Canoga Park, CA 91303, 


ACCREDITED, Government recog- 
nized degrees in 18 months under $400. 
Rush $5.00. Holmes, Box 3131, Com- 
merce, TX 75428. 


DEGREES, Thesis Method. Brochure, 


$1. North, Box 3388, Tulsa, OK 74101. 


FREE Lifetime Ordination. Become 
Chaplain, Missionary Evangelist, Bishop. 
Box 744-PS, McKeesport, PA 15134. 


BARTENDING — Bar Manavement 
Home Study. Bartending Training, 3843- 
s Leg Fernando Road, Glendale, CA 


ELECTRONICS Destos (BSET) by cor- 
respondence. Grantham College, 2500 
La Cienega, Los Angeles, CA 30034. 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Au- 
ا ا ا‎ Box 24-A, Olympia, WA 


LI 


DRAFTING is a great career! Men, 
women, No previous experience or spe- 
cial talent needed. We train you at 
home in s time. Get free facts. 
Write: North American School of Draft- 
ing, Dept, PCC40, 4500 Campus, New- 
port Beach, CA 92660. 


—— - 


FCC LICENSE, lst & 2nd Class., 
Electronics Career courses by mail. G.I. 
Bill, FREE School Catalog and Infor- 
mation, School rep will try to call. 
Write Cleveland Institute of Electronics, 
Inc. (CIE), Dept. WPS-59, 1776 East 
17th Street, Cleveland, OH 44114. 


. LABOR Law Stewards Workers. Free 
information. Posta] Box 284, Ronkonko- 
ma, NY 11778. 


MEDICAL ELECTRONICS TECHNOLO- 
üY. Home study, Troubleshoot Medical 
Instruments. University Rems-5, Box 
9622, Fresno, CA 93793, 


VETERINARY Assistant - Train at 
home for exciting animal-care career. 
Send for Free ''Career Kit." North Amer- 
ican School of Animal Sciences, Dept. 
PCC40, Newport Beach, CA 93960. 


UNIVERSITY DEGREES! No Classes, 
Fast, Economical, Accredited, FREE Re- 
vealing Details, Success, Box 13151 535, 
Columbus, OH 43213. 


EARN HIGH SCHOOL DIPLOMA 

AT HOME FASTI State Registered. 
Lowest tuition available. Individual 
counseling, Credits awarded for job ex- 
perience and evious courses, Free 
school ring. Call free: 1-800-327-8103. 
Cambridge Academy er 409 E. 
Osceola, Stuart, FL 33 


BY MAILI 
. . Free rē- 
Box 389- 


UNIVERSITY DEGREES 
Bachelors, Masters, PH.D.s. 
vealing details, Counseling, 
PS5, Tustin, CA 92680. 


FORGET FORGETTING! 
People world-wide have authentic photo- 
graphic recall & literally RE-EXPERIENCE 
childhood scenes (documented) using newest 
memory discoveries of long-famous (TIME, 
NEWSWEEK, etc.) permen. PhD test ratings 
(Stanford, Yale, Georgetown-trained scien- 
tist, book reviewer): ''far surpasses other 
methods'" ''memory gains 20096-- in 2 
weeks.'" For free facts (before you forget): 
ACHIEVEMENT, Suite 5135, 
2500 Louisiana N.E. Albuquerque, NM 87110 


INSTANT MEMORY 


A short, single matted of aooiie s pow 

memory. No memorization, no keywords. Release your 

photographic memory. Learn "how" you remember, 

"why" you forget. Discover your natural ability to 
recall eveything, Š Send for free information to: 

INSTITUTE of ADVANCED THINKING 

2595 VaLaPar, Pacific Palisades, CA 7 


STUTTER? 


BREAK THAY HABIT NOW! Luar Fluest, Normal s 
EID AE PETENS 
certified. by Florida ahh: of Eéveatien. Mon 
refundable if not helped. Free details, Write ted 
Emery institute, Box 867- PS5. Winter Park, Fla. X 


73 | CARTOONING, 
SIGN PAINTING 


LEARN Sign Painting—Free Cate 


logue. Kaufmann Supply, Centertow: 
MO 65023. 
CARTOON for money ! ! ! Free Boo 


Success, Box 8851, Dearborn, ? 


48121 


LEARN Cartooning. Fun or mom 
tooning, Box 7069A, Colora Spring 
CO 80933, 


MODERN Cartooning Taught by Mail 
Write for Free Brochure. Cartooneram 
Box 263-AM, Branford, CT 06405. 


76 DETECTIVES 


DETECTIVE Profession, easy hom 
study; free tie-tack or lapel pin, cert 
icate, future. Professional Investigator 
Training School, Dept. CB, P.O. Bo 
1890, San Pedro, CA 90733, 


FINGERPRINTING - exciting scien 
tific career. Home study course teache 
everything, Certificate on completion 
Many openings; prepare now, Profe 
sional Investigators Training Schoo 


77 LOANS BY MAIL 


IMMEDIATE Loans and Outrigh 
Grants to individuals refused elsewhere 
986 Accepted! Associates, Box 98-3 
Brooklyn, NY 11235. 


BORROW FROM HOME 

ANY amount, any purpose, within 3 
days. Competitive rates. Also, you ca 
earn unlimited income as our Mone 
Agent, No experience - own hours. N 
tional Company to assist every wı 
possible, No Gimmicks! Free Detail 
Financial, Dept. 11-C-5, 1145 Reservo 
Avenue, Cranston, RI 02920. 


BORROW $25, 000 "overnight, " Ar 
purpose, Keep indefinitely! Write: Suc 
cess Research, Box 29263-FE, Indis 
napolis, IN 46229. 


_ BORROW Ey Mail! Free Detail 
AOT d Box 2298, Sandusky, © 


78 WINEMAKING 


FREE ENCYCLOPEDIA WINEMAKIN 


| BEERMAKING, supplies, equipment, 


gredients. Vynox m 
$7498, Rochester, NY 146 


BREW Delicious Continental Beer an 
Save. Free Catalog and Recipes. Bac 
02714." Box 1-PS, Dartmouth, 5 
0 q 


WINEMAKERS—BEERMAKERS Fri 
Catalog. Fast Service. Large Selection 
Eraus, Box 7850-N, Independence, M 


WINEMAKERS — Beermakers. Fre 
Catalog. ZU Supplies. Contine 
ا‎ E 68016-PS, Indianapolis, T 


WINEMAKERS - Beermakers: Free Il 
lustrated catalog of supplies, Semplex 
ا‎ Box 12276H, Minneapolis, MI 
554 


Li 


alog, Recipe. Finest Ingredients, Equi 
ment, Service, SPI, Box 784-5, Cha 
Hill, NC 21514 


BEERMAKERS, Winemakers. Free Equip] 


Brewin 
i refun 
aoas South 19th., Springfiel 


HOME Winemaking / Beer 
Supplies Ltd. $1.00 Catalog 


able 5 
IL 62 


BEER! 7c BOTTLE. Brew Yourself 
Safely, Legally, Brewmasters, aes 1T 
Cooper Station, New York, NY 10003. 


EER — Winemaking Supplies. 42 
ted Malts. Catalog. Wine Hobby, 
Box 1866, Allentown, PA 18105. 


\OONSHINE MAKING MANUAL, plus 
ihol Guide. ec $ $2.00. Gourmay, 
3 Fairhill, Philadelphia, PA 19120. 


BUY IT WHOLESALE 


EPLACEMENT PARTS for Chainsaw, 
orcycle, Snowmobile. Small Engines. 
legale prices. 48 hour shipment, 
Catalog. Manufacturer's upply, 
157PS, Dorchester, WI 54425. 


D0,000 BARGAINS Below Wholesale! 
y Free! Liquidations . . . Closeouts! 
Job Lots . . . Single Samples. Free 
ils. Worldwide Bargainhunters, Box 
-B, Holland, MI 49423, 


` ADVERTISING 
AGENCIES & SERVICES 


azines $1.00. Chicago Advertising 
acy, 28-ES Jackson, Chicago 60604. 


azine, Only $1.00 and 30¢ stamped 
slope. Rose, Whitehall, NY 12887. 


RUBBER STAMPS & 
OFFICE SUPPLIES 


np Shop, Princeton, IA 52768. 


UBBER Stamps. Free Catalog. Jack- 
s, Brownsville Rd. G-100, Mt. Ver- 
, IL 62864, 


UBBER Stamps “Made” 3 lines 
Mb ink pad. Additional lines 75c. 
ie 11531 Loomis, Chicago, IL 


PRINTING SERVICES 


,000 GUMMED return address labels 
- $5.00. Write: Overlin Enter- 
es, 5986 Canyon Trail, Elizabeth, CO 


3 


RESSES — 217.00 per thousand. 
vitley, Box 4661, Clearwater, FL 


PRINTING & RUBBER 
STAMP OUTFITS 


‘RINT YOUR OWN — Printing Press- 
Type. Supplies Direct From Factory. 
d 25c for Catalog and Samples to: 
DS, Meriden, CT 


ey Company, 


* 


IMPLE-X RUBBER STAMP PRESS- 

Hydraulic Operated.  Electrically 
ted, Sizeg 5"x8", B"x12", 10°x15". 
‘ting Outfits. Order for Presses, Sup- 
s Shipped Day Received, Send $2.00 
Catalog and Brochure. Custom Man- 
PU Box 211-25, Springfield, 


TOBACCO, PIPES, 
CIGARS 


USTOM Blended Pipe Tobacco. Free 
alog, Mohawk Tobacco Shoppe. Box 
Dept 200, Owensboro, 


LI 


GROW YOUR OWN TOBACCO! 
OR Cigarettes, Pipe, Chewing, Snuff, 
irs, See Planting To Final Curing + 
Free Seeds! Detailed manuscript 
JO postpaid. Allen, B'158, 


OLD GOLD, JEWELRY 
WANTED 


WOLDE - Silver - Platinum Wanted. 


free information write: Wilmots, 
. Glassell, Orange, CA 92666. 


. Box 101, Archer, FL 32618 


J.S., Full instructions, locations, and 
)3-$3.00, G.T. satus P.O, Box 
f-A, Erle, PA 1651 


HGHEST CASH for Gold, Jewelry. 
i Teeth, Rings, Diamonds, Watches, 
er, Platinum, Mail Articles Today. 
e gift with Information. Chicago 
1 & Precious Metals, 6 E. Monroe, 
it. 957, Chicago 60603, 


IUYING Gold - Silver! Free Details! 
iance, 50-PR5 Margin, Salem, MA 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and Clock Repairing Books, 
Tools, Materials. Free Catalogs. North 
American, Box 77-BR, Fox River Grove, 
IL 60021. 


90 GIFTS 
MARTIAN Countryside. One sq. ft; 
$10.00; legal deed; certificate; Madcap 


Manuscripts, Mars, PA 16046. 


91 OF INTEREST TO ALL 


“BE AN INVENTOR” GUARANTEED! 

SUCCESSFUL Inventor details Meth- 
ods for Creating Patentable Ideas. 
$10.95, Inventions, Box 299, Hampton, 
VA 23669. 


MOVING? Learn from UE many moves, 
No Ulcers, Brochure $3.00, P.O. Box 
3854, San Diego, CA 92103. 


SFUN + MONEYS. Simple, powerful new 
c i CARD COUNT- 


, MN 55435 


AMAZING! Calculator Spelling - $1 
3.4.8.8. Calcuspeller, Se Pond Street, 
Framingham, MA 01701 


MESSIAH PROMISED LIFE to the 
overcomer. Read and learn exactly 
what you must do to escape the ceme- 
tery. Send for your free copy of “The 
Psychology of Purity and Chastity," To: 
SCHIZOPHRENICS 3 
5828 Wilkes Drive, Ft. Worth, TX 
76119. 


92 — MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


` BUILD museum-quality ship models, 
settings. 


MODEL Airplanes. Radio Controlled. 
Huge Catalog $2.00. Sig Company, 
Montezuma, IA 50171. 


94 FOR INVENTORS 


NONPROFIT foundation helps inven- 

. Widest range of services. Free 
recording forms. Free evaluation, Af- 
filiated Inventors Foundation, 501-A 
Iowa, Colorado Springs, CO 80909. 


PATENT ATTORNEY—Serves Inven- 
rA Mail. Box 405, Medfield, MA 


fleets IT ECONOMICALLY! Free 
details, Rainer, 2008 Fondulac Rd., 
Richmond. VA 23228. 


IDE. inventions, new products 
needed innovative manufacturers. 
Marketing assistance available to indi- 
viduals, tinkerers, universities, compa- 
ith feasible concepts, Write for 
Kit-PS, IMI, 701 Smithfield Street, 
Pittsburgh, PA 15222, 


CHEAP PROTECTION for your ideas, 
Inventor's Logbook, Verification format, 
permanent binding; moneyback guaran- 
tee. $14.95. JorJan, Box 40525. Ellens- 
burg, WA 98926, 


REGISTERED PATENT ATTORNEY. 
Applications and Searches. Mail Service. 
Free Preliminary Review, Box 392, Mill- 
wood, NY 10546. 


INVENTORS - Patent Your Invention, 
Free Initial Consultation, We are regis- 
tered by the U.S. Government. Victor J. 
Evans & Co., 4637 Eastern Ave. W.E., 
Washington, DC 20018. Since 1898. 


REGHYERED PATENT 
lications and Searches. 
ees, Free disclosure form. Frank Loja- 
cono, 4500 Campus Drive, Suite 452, 
Newport Beach, CA 92660. 


Ap-‏ ةا 


| STOP ATTORNEY RIPOFF! File your 


COMPLETE INSTRUCTIONS and forms. 
Send $3.00. Technical Grape. P.O. 
Box 6406, University, AL 3 


EMPLOYEES = PROTECT YOUR 
IDEAS - Remarkable patent agreement 
(by inventor) - $3.99 - CL E Boh 
Dept. PS9, Box 112, Batavia, NY 14020 


PATENTS, TRADEMARKS, 
RIGHTS Find out for yourself. Infor- 
mation booklet and start-up forms, 
$1.00, Arts & Technology Law Center, 
Box 1513B, 1200 3rd Ave,, San Diego, 
CA 92101, 


Reasonable | 


95 INVENTORS WANTED 


MANUFACTURER SEEKING INVEN- 
TIONS. ADVANTEM INTERNATIONAL, 


LEARN how to offer your invention 
for sale or license. Free Booklet Out- 
lines Procedures, royalty rates, re- 
ee Kessler Sales Corporation, 
--T5-IW, Fremont, OH 43420. 


INVENTIONS WANTED 


FREE CONSULTATION e NO IDEA TOO SMALL 


Disclosure registration. Potential cash or royalties 
from manufacturers seeking new ideas. For free in- 
formation on how to register your ideas. Call or Write 


American Inventors Sp. 
59 Interstate Dr. 
West Springfield, MA 01089 13) 737- 5376 
A Fee Based Marketing Company 


98A SUN GLASSES 


TheApple Hill company 
BAUSCH 6 LOMB (¥ ee 408 

CLASSIC AVIATOR MODEL VSS 5H 
SUNGLASSES with neutral سیو‎ 


grey enses 


Our Price *25?5 


SEND MA residents add 5% sales Lax 
Check or MO. Add B5 per pair if airmail 
Ta foreign orders add $2.9 per pair 


.7 Summer St., Northboro, MA 01532 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold! 
Ores analyzed. Mercury Terminal, Nor- 
"wood, MA 02062. 


(616) 978- 4075. 


SCRAP Silver Electrical Contacts. 
Send Sample for my offer. R, Leszczak, 
652 Myrtle Street, Elizabeth, NJ 
07202. (201) 353-5049. 


102 TREASURE FINDERS, 
METAL DETECTORS 


FIND old coins, jewelry, gold nug- 
gets. New patented revolutionary de- 
vice. Free catalog. Gardiner, 4729L N. 
Tth Ave., Phoenix, AZ 85013. 


GOLD MAPS show where it's found in 


MT 59442. 


704 VACATIONS, 


RESORTS, TRAVEL 
YOUR PERFECT 


TRAVEL COMPANION 
The North American Road Atlas from 


| Gousha, for over 50 years the nation's 


foremost road map publisher. Beautiful, 
full-color, 128-page easy-to-read atlas 
covers U.S., Canada & Mexico. Even in- 
cludes maps of 212 cities, Major parks, 
historic sites & points of interest tar. 
ly marked. Mileage charts, too. You'll 
find it the best road atlas you ever 
owned. Order directly from Popular Sci- 
ence for just $3.95 1 komaso 
handling. (Residents of us 

NY, PA, VÀ, VT & WI, please redd. appli: 
cable sales tax.) Popular Science Road 
Atlas, P.O, Box 5115-MY Grand Central, 
New York, NY 10017, Quantity prices 
(50 or more) on request. 


NT 


105 MISCELLANEOUS 


CASINO GAMBLERS! Tired of losing? 
Unique, proven, EASY method. Adapt- 
able to craps, blackjack, roulette, etc. 
Satisfaction guaranteed. Rush 39.95! 
Paramount, Box 305R, Mountain Lakes, 
NJ OTO46. 


FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission, Dept. 
put n Thurston Road, Rochester, NY 


PROFITS in the Stock Market. Facts 
and proven method. Send $4.95 to H, 
Messler, P.O. Box 123, Montgomery- 
ville, PA 18936. 


MAGNETS All Types, Special — 20 
disc, or 10 bar, or 2 sticks, or 8 
assorted magnets, $1.00. Magnets, Box 
192-B, Randallstown, MD 21133. 


IDENTIFICATION Card Catalog, Free. 
NICO. 303 East Main, Barstow, CA 
$2311, 


SAVE FO $$$! Effortlessly! Guar- 
anteed! terature on unique device 
shows how! Send 25c — stamped en- 


velope; Save Food $$$, Ravenswood 
Building, Box 25683-B, Chicago, IL 
60625. 


AMAZING NEW CUSHION GRIP TAPE 
EATS UP VIBRATION OF TOOLS, 
MACHINERY, SPORTING EQUIPMENT! | 
Vibration virtually disappears with 
miracle cushion-grip tape on hand tools, 
bicycles, all types of rackets, bats— | 


hundreds of sporting uses. Laboratory- 

| developed to imitate softness of human 
hand. Washable & weather resistant. 
Black. Only $4.95 (+ 75# post. 
& hdlg.) per 14 ft. roll. 2 or more rolls @ 
$3.95 ea. + $1 post. & hdig. Res. of 
CA, CO, FL, IL, NY, PA, VA, VT, WI 
add appropriate sales tax. 

POPULAR SCIENCE CUSHION TAPE | 
Dept. 580, P.O. Box 5220 
Grand Central Station 
New York, NY 10017 


706 PERSONAL 


INVESTIGATORS. Latest Electronic 
Aids. Write: Clifton, Box 220-F, Miami, 


| FL 33168, 


A COMING Whirlwind to sweep this 
earth! Free Information! Write: Har- 
vest, PS, Jefferson City, MO 65102. 


BE Ordained Minister - $10.00 Do- 
nation. Perform Marriages, etc. Legal 
Credentials, World Church, Route 2, 
Goodlettsville, TN 37072. 


COLLEGE DIPLOMAS WITHOUT 
CLASSES. Accredited Degrees by Mail. 
Free Details, EACS, Box 33428, Seat- 
tle, WA 98133. 


ADVANCED TITLES/DEGREES Min- 
isters, Honorary Doctorates, other Ser- 
vices available. ^ Omnidenominational. 
Free Details, Acquarian Church, 432-PS 
PCH, Hermosa Beach, Ca 90254. 

BE ALIVE AT LASTI Tap your true 
potential , . . for increased mindpower, 
easier relaxation, Rapid results assured. 
FREE BOOKLET, Life Dynamics, 412 S. 
crs pe Dept. SAH, Santa Ana, CA 


FREE Wheat penny. Write: Coin, 
Se i Box 1140, Los Alamos, NM 


DIVORCE - Beat the racket! Fight 
discrimination! Literature, Attorneys. 
Free info. MEN'S RIGHTS ASS 
Box 189A, Forest Lake, MN 55025, 


DON'T DIE without a will! Blank will 
form protects your family, Only $2.75— 
Guaranteed! Order today! FORMEX, 
2372 Cedar Dale Ct., Maryland Heights, 
MO 63043. 


UNIVERSITY DEGREES BY MAIL. Le- 
gal, Fast, inexpensive. Free revealing 
details, Counsel ng, Box 389-8525, Tus- 
tin, CA 92680, 


CERTIFICATES, Documents (all kinds) 
Guaranteed! Authentic!! Catalogue 25c: 
LTD Documents, Box 3910-MY10, 
Hyde Park, NY 11040. 


107 HEARING AIDS 


FREE HEARING AID CATALOG - Save 
l^ by Mail! Write: "MONEY -$SAVERS", 
9530-PS5 Langdon, Sepulveda, CA 
91343, Not sold in California. 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial, Batteries whole- 
gale. Terms Arranged.  Lloyds-PSC, 
Rockford, IL 61104. 


HEARING AIDS 


! 15, PRICE CATALOG FREE! | 


| SUPER SAVINGS! Newest, Finest. 
All Mar Buy DIRECT & save up 


Eto | Mo salesmen. Sold by 
AIR AIL on HOME TRIAL. FREE 
f Catalog. Write: MONEYSAVERS, 


[ Dept. PS-5D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 
ل‎ Not sold in California. 


MAY 1980 | 201 


| 

| | 
| | 

| 


ncredibly, American Busi- 
Aa one of the most high- 
ly respected, authorita- 
thee enriching financial jour- 
nals, will give you a subscrip- 
tion ABSOLUTELY FREE! 
That's right, just for the 
asking, you may obtain a sub- 
scription to a periodical that's 
in the same class as The Wall 
Street Journal, Forbes, 
Barron's and Business Week 
ABSOLUTELY FREE. This is 
probably the most munificent 
subscription offer in history! 
But there is one hitch: You 
— hg your business 
when sending for your 
د‎ subscription. Repeat: 
When you send for your free 
subscription to American 
Business, you must enclose 
your business card. (If you do 
not have a business card but 
wish to obtain a subscription, 
youmay do so by sending $10.) 
If you're unfamiliar with 
American Business, let us ex- 
plain that it is the periodical 
read by America's shrewdest, 
most successful investors, ex- 
ecutives, professionals and 
entrepreneurs. Each month, 
hundreds of thousands beg, 
borrow and steal copies of 
American Business—to avail 
themselves of its oracular in- 


investment news scoops. Its 
staff scours the pioba for 


Get an eyeful of the kinds of 
articles it prints: 


| Tomorrow's Franchises 
| —Six propositions likely to become 


d 
Hottest 


the McDonald's and Holiday Inns 
of the future. 


If You Could Love Only One—Six 
brilliant money managers pick 


| their number one favorite stock. 


An Investor's Guide to Negotiated 


| Stockbrokerage Rates 


HowtoForm Your Own C 


Outsmarting Insurance Adjusters 
Sex Motels: The West Coast's Hot- 
test Real Estate Investment 
Canada T-Bills Lure U.S. Investors 


The Big Bucks in B Bankrupt 
ea d iin " 


America's Highest- 


Paying Bank-by-Mail Opportunities 
| How to Get an “800” Number 


Directory to Make Long-Distance 
Calls Free—You can’t get one from 


the phone company, 


Incredible Land Buys Via The Brit- 


ish Colonial Office in London 


| Air Freight Companies to Avoid 
| A Guide to Swiss Annuities—Choice 


of the financial cognoscenti. 


|. Dangers in Filing for a Tax Refund 
The Scandal of Undetected Bank | 
Errors 


States with Best U 


nemplo 
Benefits—In Connecticut you can 


collect up to $165 a week. 
How to Use Your Credit Card and 
Earn 7% on Money Already Spent 


How to Start Your Own Advertising 


Agency for Under $75 
Platinum: Sleeper of the 70s? 


Tax-FreeBondsforSmallInvestors | 


How to Break a Lease LEGALLY 
Bill-Delaying Ploys 


| —Without a lawyer, for under $75. 


“For Sale by Owner": The Pros 
and Cons of Acting as Your Own 
Real Estate Broker 


Animal Semen: Fertile Field for 
Investment 
Denmark's Astronomical Bank In- 
terest Rates 


How to Double Your Money in Six 
Years with Discounted Mortgages 


Hours a Day, 7 Days a Week 

No-Investment Franchises 

Deducting After-Hours Fun as a 
usi E se—Legall 


Legal Ways to Beat Sales Taxes 
How to Collect Social Security from 
Canada and U.S. Simultaneously 
The Wisdom of Maintaining a 
Secret Swiss Bank Account—Half a 
million Americans can't be wrong. 
Inaccurate Billing by the Phone 
Company—Businessmen pick up 
thousands by checking old bills. 


Plugging into Cable TV's Immense 
Profit Potential. 


me ———sQf 
AMERICAN BUSINESS, 1775 BROADWAY, NEW YORK 10019 } 


(CHECK ONE) 


NAME 
HOME ADDRESS 
CITY 


| business card. (If you don’t 


Please send me a subscription to American Business, the au- 
thoritative, shrewd, enriching monthly, as follows: 


O Four months—absolutely free. I enclose my business card. 

D Twelve months—WHICH IS THREE TIMES LONGER AND 
THE BEST POSSIBLE DEAL. I enclose my business card plus 
$1 (to partly defray cost of additional postage, etc.). 


STATE 


O Ihave no business card but ne encode $10 for a cum | 
1. © EE mE ium GE Rio aede .6618م‎ 


n short, American Busi- 


| i ness is a fast-clicking 


financial Geiger counter 
that puts you onto every 
source of potential wealth. It' 
not an investment advisory 
service but a periodical that 
gives you a reading on every 
investment ploy, business 
opportunity, and financial 
gambit that's HOT. 

The price of a one-year sub- 
scription, as we said, is nor- 
mally $10.00. But, if you act 
now, you can get a subscrip- — 
tion ABSOLUTELY FREE. 

All you need do is send us 
your business card. That's 
right, just fill out the coupon 
below and mail it to the ad- 
dress in the coupon, with your 


have a business card, you 
may order 3 subscription by 
sending payment of $10.00.) 
This offer may be with- 
drawn without notice, so 
HURRY! After all, you can't 
get much cheaper than free. 


BETTER MILEAGE 
RATINGS THAN TOYOTA 
OR DATSUN PICKUPS. 


(WITH STANDARD TRANSMISSIONS) 


EPA EST. MPG EST. HWY. 


DATSUN EPA EST. MPG EST. HWY. 31 
TOYOTA EPA EST. MPG [21] EST. HWY. 28 


Remember: Compare the "estimated MPG" to that 
of other vehicles. You may get different mileage, 
depending on how fast you drive, weather conditions 
and trip length. Actual highway mileage will probably 
be less than the highway estimate. Lower in California. 


BIG ON COMFORT. 
Tough imported Chevy LUV 
features independent front 
suspension to help smooth the 


ride. Available features include 

automatic transmission and the 

comfortably luxurious Mikado 

package. Working hard or taking 

it easy, you'll find a lot to like 
about LUV. 


LONGEST BOX OF ANY 
SMALL-SIZE 12-TON PICKUP. 


Chevy LUV's big where it counts 


| | 
with an available 7% -ft. box. BEST MILEAGE OF ANY 


GASOLINE 4-WHEEL-DRIVE. 


1.8 | ITER (110 CU. IN.) FOUR 


EPA EST MPG. EST. HWY 
TOYOTA (|18]EPA EST. MPG 24 EST HWY. 


LUV 4WD. See your Chevy dealer 
now. Many dealers arrange leasing. 


BIG PAYLOAD, DS 
Tough LUV, with available 7!^-ft. 
box hauls payloads up to 1635 lbs. 
Payload includes cargo, equipment 

and passengers. 


TOUGH LITTLE LUV. 
BIG WHERE 
IT COUNTS. 


CHEVY LUV 
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BUILT TO STAY TOUGH 
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Marlboro Red or Longhorn 100's — 
you get a lot to like. 


LI 

Warning: The Surgeon General Has Determined , 7 
That Cigarette Smoking Is Dangerous to Your Health. ال‎ i 
av. per cigarette, FIC Report 9 


